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np' > uuonupbM3 nmnn du^o 


iVnp pin 

.rai^m nbiyD mnu bi ti nr on 2-i 1 oniyo d"*du ■'Dby yu d^vidh □ -v, bnE/nn mnun .1 
^ .F u =-F 21 \n"pm .F 2 r i F 12 -3 D^mon nbM mm3 .Quinn □■’■mini □‘Jim oniEm 

DmE/ d^m Duun '•Did/ by onyonn dm ibnM obmn dtie/ mnn nbM mnuE/ .y^b 

.D^ira 

onu ue/ in bynn ^nii/nn nun bE/ i 1 ?™ niE/m ie/dM nn ^ptd pin Min ,yibip pm *2 
□•’du ue/ in bynn •’bnE/nn niDn bE/ lbmuE/ □ v »pnn nr pin n by .Dmyo □’’■'mipi 
■’mipin ^un bE/ iyonn Min q { ie/m 3 ,.F = ^|^ 1 ||^ 2 |/r 2 by iim ,DUiyo □■’Trnpi 
.□nun •’IE/ I'D pnnnn ^in r-i nE/n ’rmpin ^un bE/ iyonn Min g 2 .yiE/Mnn 
duu nE/n mM b3 yiyo nn ^bnE/nn iyonn mnn Mm ybipn . (C) yibipn Mm iyonn nrn 1 .3 

.nm nr non 1 D-’pnnn ornmn 9xl0 9 N lbmiE/ ^bnE/n m3 byio onnnE/ "p .D^nnp] 

:Min nr yi3p bE/ lbiu .yibip yup Mipi ybip pinn msTiDTiDn ynp MinE/ k bnun .4 

.£ = 9xl0 9 N*m 2 /C 2 


Dipnn" Mipm ynp Min s 0 ie/m 3 k = —— :nMnn I'm yibip ynp jim omE/n omyb .5 

47T£ 0 

C 2 

. £ n = 8.85 x KT 12 - T :"pn n bE/ nopbMun 

N-m 


^nvj nn n~nd/n 

upon iyon bE/ nyDE/nn nnmy jim minn piMn Monnn ^p^T’D bnu Min "bnE/nn niE/n .1 
.ynnm bman m-TUMn ue/ ib e/"e/ mopi biu Min nr brno .lb nnonE/ nrnpn 

ni3n ynnn Min :Mnn D3onn mb ynp] nnnon nrnpn "bnE/nn niE/n bE/ limn dm .2 

.ir mipin M^mn mm inn iyon by byoinn bipE/n "bnE/nn 
iyon n-pm by ^yDinn ^nE/nn nun l ?iU3 tt^id nnnon nnpn '’‘pnE/nn niE/n ‘jiu .3 

.ir nmpn 

□’’E/'? e/ 1 .nmion nmpn ^nE/nn niE/n *?e/ nun riMi l^iu dm yiDp 1 ? m3 ,it n*mn n ^y .4 
mE/n •jiT ’3 .mion iit*33 F q < ^n\uv\ m3 ^yo 1 nr ]yon ‘py .q ■’□vn imn iyon ir nnpi3 
u ‘py .£ = F,/^:n’.T ^nE/nn niE/n 'pe/ (mn^iy) i5nui ,nr m3 innn Min it nmpn 

. [£] = N / C :M’n ^nE/nn nnE/n nmm ir mmn 

nE/y nr mty pood il ?nii/n nnE/ Mipi Min nnnnn □■‘Mynin nnyonn nyn mE/n ie/m 3 .5 
.]nrn oy mnE/n ipmi nmpi nniM3 nnnni l^mn ynp Min ^3M ,nmpi^ nmpin nnnE/n^ 

."inr3 ynp" Min ^nE/nn mE/nE/ nnMi nr nnpnn 
□■'ynp nn ^nE/nn ntE/n *?e/ nnm i5nu nm^3 ,3mn3 pm inn ynp ^nE/nn mE/n dm .6 

."□nmn mnM" Min "‘ 1 ?nE/nn mE/nE/ nnMi .nnnnp mmpin l ?33 
‘pe/ imn nMi i*?nu nM PE/n 1 ? ‘pou ,(inm ^?iu) nnnon nmp]3 E ^nE/nn mE/n yim dm .7 
•?yDinn ^nE/nn nun *?e/ l'pnu .ir nmpin M^nin q ’nmp] iyon *?y ^yoinn ■‘‘pnE/nn nun 
lyonn dm -^nE/nn mE/n inun Min ^nE/nn nun ^e/ nnm ,F = qE :Min nr iyon by 

p^bE/ Min iyonn dm ■•bnE/nn niE/n inub ixam ,mm Min 
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by yin] .ivunnn r pmm nxymn nnp]n q mnp] punn nmin ,E ■''pniynn niiyn bnA ,8 
■^Mm nm - * ^niynn niiyn yvj prnrn ^in npnn pun dm ./s=£|g|/r 2 mumn t 

.nnn d ^m'ti nm 1 ^niynn niiyn yivo p'?-' , ?iy Min npnn pun dmi nmnn 
□nyun ^dimd nnnon nnpn imm ^niynn niiyn mnmnn ynpp □‘ n pra ^nii/nn niiyn .9 
.limn Dnyunnn inM ■?□□ ir nnp]:i onmin miiyn ^ly ■mupnn dido 1 ? nniy 
□■‘n^pnn ,D"!?niynn Dnyon^ muon Dmon] iiyM Dmvni omp on i '?niynn niiyn mp.lO 
,nr ■‘o'? .Dump n^M omp pniy nnip]] ^niynn niiyn uiupi 1 ? oviyn Dniy munn dm 
. nnpa nniMii ^niynn niiyn yvj dm Abrm miyn ip nmpm nnM bob p^vjnrwu 'upnn 
,n-*TiiD nuunm ‘•■pyn ,Duiy Dmp on uvn imp] punt> muoniy ■*'?niynn niiyn mp.11 
□mu] niiyn mp m 'b'b\u punn dm .(1 □■*iynn) fyiorM iy DUK/nn punnn c^nnnn 
□UMinn □‘urn Diiiyn muim □■"imp] onyun mdb mnon miyn mp .punn bu 
DUAuni □ l ?-rm □mm □■"imp] onyun my 1 ? mrnoniy ^niynn miyn mpi 2 □'■lyiru 


.3 □‘•id/nnn DUMinn Din'on 



'b'bvj pun ■•d'ad im ^iopm!? nmnn ur*nn punnn Min ^niynn miyn mp ynu m^pon.12 
'ab nupurM rurm Doyun ^oim!? muon ^niynn niiyn up rnou* .nmuomy iniy^D 
^niynn niiyn nnmy ,nnr d^iia ■*'?niynn miyn mp niou^iy boD p'pniynn miyn nnmy 

.□unm dpm ’ ,1 ?niynn niiyn npiy y^b ty ,-pnm pnr nbiiA 

Q 1 MA pin 

fcyniyn Min p 1 ? .miM invn pon^ ‘*'?niynn miyn yn mnnn ■‘unnn ntyp Min dima pin .1 
nr*iA 1 ?Dnnn nm^D l D v, rmp3 nnonn Di^Miy Dnyon ■‘m by n^nn ' ,l ?niynn miyn □iiy'n 1 ? 

■lyun b\u mniy 

□myon D’ , DiAnn nynn ■‘bniynn niiyn miyn 1 ? □■'Mnn mpmn □‘‘ l ?npnn oima pin ino by .2 



^f* 2 ' : #07T t mn • 

.£ = 0 : (0<r<i?) ns^pn "|im 
. E = k\q\ t r 2 : (7? < /") nnD ^yi na^p^ ymn 
dm □□''ID pM-'m ■‘irn q ponn dm nyinn " ,l ?M‘’i'i miyn yvj 

.''b'bvj Min 

7? n*?iy orTiniy min nDpp 
. q lyum nnyoi 

: (0<r<i?) niDn ima 
. E — k |^| / r 2 : (7? < r ) riD by*\ niDt> yinn 
dm nn^D ^Mnn q punn dm nyinn PM -1 !! miyn yivo 

.PPiy Min 

R i^iy omniy ybm hid 
. ^ lyunD yiym 
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nmpan Pn ftiu .iivnm Pi^n ymp ht nnpnn lyun mid/n 

PT P 11J13 

£ = 2^A:|cr| = |oj / 2^ 

mP nim pnrn punn pyu m^n dm nmnn mP nyi mrm 

.P^ty iyunn pyu m^?n dm nnnu 

iyunn pyu 'PicnV nP 
.cr nmukynmniD’Didii/ 

. £■ = 0 nimP yinn 

m'pnn pmn mid/n ne/Mn E - 47rkcr = a / s 0 mnPn pn 

.P^id/n nPn ^?m ■•nrnn 

.□P’npn "■•didd-'m" mm 1 ? niy 
mD-*Diirud/ iyunn pyu nnM 

.-<t nid/m +cr Pk/ nmuid/nn 


thd in) miyu mnD nnPp 1 ? yinn niM^mn rvmpan iny ,nPnid/n nysu/n nimnn .3 
.nsPpn Tinnn M^mn nnr vrnpi iyunn nnyun nnPpn dm ^PnP inn ,(pyu yPn 

:niMnn nmnnn nin-'ynn □myo amPin Dmin my .4 

pninpn nnmi ym ^ mamn inuid/n *?y pn nronn pyu -pPn yi *?y iyunn yny -5 

.Pmo ty dm ,onnn 

.ddm rnn Min pyun iPinn yxn imn Pnid/nn mid/n .6 
.vnmp] Pn i^inn <pp n^n ,-pPnn no t>y Pnid/nn n~nd/n .7 
.odn rnn ,m^m Pnid/n mid/ -jinn M^nm yPn iinn Pnid/nn mid/n .8 
□NT ,£■ Min pmn Pnid/nn mid/ntd/ pni dm .mn min imn yp E Pntynn mid/n .9 
s r nid/MD ,E' = E/s r nid/yn yp minn ynn E nud/n ,mn nmnn pmn dm □'•Mpn 

.imnn ^>\u mupPmn ynpn Min 

tiiM n di mu mnym ppn my .nmrv ion Pn mid mupp-'-m yinpnid/ o-ynn .10 
onmn D-mupp-nn □'•ympn \e r > 1 omnnn D-nmnn nMid/ nmy .£ r =l-id/ nynn 

.□■•■min oniM my □’•ynp am amon nnTyn Dpnpnn Dninn 

nPnu/nn jr^MJUiDn rrnixn 

tymn nr pyPid/ mmMn Mm pyu mmp] pyP ^\u nPnid/nn nPM-^umn mmMn .1 

.Pnid/n nnid/ nyoidmn 

Pnid/n mn iPy Phd ,Pnid/n mid/n nnnon myin # iyunn pyu pyP nmnn ntd/Mn .2 
mniM td/mn liyun pypn ,nnnM Qpmn .mviiM P mipn'? mito ,iniM Pm nid/M 
rrniM ^id/ mpnnid/ ppnm ."n^M^DUiD mniM" □’•Mmp it n^iiM 1 ? Pnid/n mid/ nysid/nn 
•pro it mmM onnon ."nPnid/n nPM^um nm]«" nMnp: Mm ,Pnid/nn mwn Min it 

.(Potential Energy) ^-n nniM onnonid/ ^ im ,C/-n Pd 

■?y mini imM Pnid/n mid/n Manin pyu mmpi py^?n ^t;/ n^nii/nn n^M^iuion n^mMn .3 

lyun Min q nii/MD U(x) = -qEx mumn **t 

py^nn mpm Min x-i ^nii/nn miyn E .py'pnn 
.(□■•bynn hmd) jc = 0 oirnm nbyrn 1 ? onm 
p-'p'yn 'ivj n^nii/nn jr ,1 ?M' , y3uiDn □‘•m3 mh mid/m 1 ? .4 
imM ■''ynii/n niK/n M^n3n q iyunn pyu mnpi 
mid/n inmn muDmniMip nnn^? w ,E 
mid/m nuimniMip dm ymp^i i3ivn im im nn 
nMrud/nn .n^n 1 ? ty pn nnM , ?.x = 0 oin^m 

:Mnn piMn , £/(*) = -qEx 

.inmn oy q iyunn (1 
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pnnnii/ n^n ‘ptv ‘uvnn iinoo iron Nin on ^ar*n nm5o pmon oy E ^nti/nn mtd/n (2 

.innoti/ ■uvnn "pro!? i;mn yrpon ynon nih on -^u/i 
. own mtyn mpmi n^n pv*D norno 1 ? DNnnn in "•ovnx (3 
T»yo mm pi p-'p'i n moy mmNn 7in'ia/ pin □"p^n ,nn^n mo Kin ■’bnii/nn mom nnNn .11 
.(-g&J + ywv^ = (~qEx 2 ) + ^mv\ nm* brwu n nity nyotyno. nnip] mii/ po yin 
■'bni'/nn niid/o Niinm g lyuno yiyo mTipi p^p^n ^>\u m’mi'/nn m^N^ioiDn mniNn .12 
^ra pnnnn Kin r nti/No ,U(r) = kqq' / r muan m t>y mini mN g mnp] ]yon ^\u 


.□■'mmpm onyunn 

ty* miipi ]yun nnid/o. mnpi iyun 51*/ n^nid/nn m^yioion mruNn ‘’oa 1 ? .13 

m^Non Dnm!? o!? mi'/ 1 ? 

■in-'on 5510 g 2 -i Dnyunn jv< m^n*? ty 1 m'pni'/nn m^moion mAm^n oi^nn .n 
■‘ mipi iyon b\o mtyn mm pi iyon 5 \u m^nu/nn m’p^amDn mA73N5 oimm m urn .n 

.(r = oo) ^lorNn ni n inx 

nion iado yyo5 byt'/ nmoyn Nm nr nnpno m'pni'/nn m^N^mon mniNn myni'/n .a 
nm'po) g nyonii/ pv^nnn '•Dion* pnnnn q' oyoni'/ p^pbnn n^ono ■‘^ntynn 

mon r pnnno. n^mn mi pi 5 n ,(oimm mtynn 
nmts/p mnn nonynn r\bb\y Nm mooo anyon nonyn *?i a m^K^imon mAmNn on .7 

.nniE/p n 1 ? nonynn mmm Nm oni 

■ , mip] pv^n moy mA7]Nn nn 1 ^ pin □■'■•pnn , 7 ^^ mo Nin ‘•bni'/nn montd/ ymon .14 
2-1 1 nmp] "'Tuu po .nm’po .impno yiopn pyu ■‘jiTipi p^p’pn *?t u n 7 K/o yi nid/?^ ]iyu 
PV^n *?iu ■■‘pnii/nn m \ur\ nyotd/no yi 7 \uh ,q r lyuno ]iyu p^pb n ^\u nyunn 'ibon \>y 

:□ "pnn . impno yiop o^ni q iyono "pyun ~\nn 

\mv\ +k^- = ^mv 2 +k^~ 
r \ h 

.nyono pv^nn non trn m ~\\uk3 
,nn\nno q b - 1 q a Dnyano D-'nyon b -1 a □v' , P , ?n 'iwn nnomnn nonyn nnm □ h .15 
it nonyn moy mAm^n nn 1 ^ pm 731^5 onn m?^n nynno, □''^^ni □''p^p^nn ''i\u\y ]inn 

:mm 


— m V 2 4~ m i; 2 4 -It — im j_ 1 , ,2 r QaQb 

2 rn a V a\ ^ 2 m b V b\ + K ~ 2 m a V a2 + 7 m Z> V i2 + * 

r i ^2 

“ 1 v o 2 _1 ’ r i pnnnnii/o (nn^nno) Z>-i a □’’p-'p^nn nnnmnn in v^pi v al oh/no 

m b^ a PV^nn non Nm w a .r 2 mm onmo pnnnn i^no ov'P^nn 5ii/ nnmnn in v b2 

.b p-'p'pnn non 

bn\uv\ niii/o N^nm lyunn iiyo mnpi p^pbn 5 \u n^nid/nn n^^^ioion r\'man .16 
5y mini ,r no^^pn ronnn mnpm lyonn pnm nid/^o q ]yuno miyon mmio no^^p 

mu^on ■•t 

kqq’ 


U(r) = \ 


R 

kqq 


r <R 
r>R 


.no^pn oim Kin R oi>/no 
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’■bna/nri ^sampn 

"min Nin .n^nE/nn n^N^inon imniNnn nrxin '•'pp-’nD *?iu Nin ^nE/nn biriao ion .1 
n^nE/nn n^N^DUiDn n^auNn Nin nnnon nnipm ■'bnE/nn 'PN'^ioiDn :Nnn piNn 

.ir mipn ]vud nTn 1 ^ 

P nnpn ^nw nn ^N^amsn dn nE/rt? no . F niNn ^nE/nn ^wunmsn hn cmnon .2 
mxiiNn hn ,n^9N on ,cp~mn in D'UE/nn ,#' inn iyun ir mipn □‘‘n^n ,nnnon 
.V-U q Jq' :rr*iT‘ ^nE/nn ‘pN^aoion .U q , ,it mipn i'pe/ n^nE/nn n^N^ynuion 

:nnyn .3 

m^po ‘xtia Kin ■‘‘pnE/nn ^wsouiDn .n 
.V niNn nimon N^m "u^ii" nNnp] ir httv* . J/C N^n ^nE/nn ^ymon n“pm .n 
ir mipn Nymn p^ip p pun ^ rN ,-rnN u*?n ‘pe/ ^^]uid itie/ nnnon mipn dn .a 

. 1J *?e/ n^nE/n n^N^yiuiE) mmN et 

n^nE/nn n’^yioiDn mniNn ,D -, u^n F i'ttue/ ‘PN'yioiD the/ nnnon mipn on .t 
.U =qV pt *?y )T\vn it mipn Dpinnn □rn'rip q i^toe/ p/un b\u 

n'PN nrnp] pn ^DE/n nnn Nip] ,(F 2 -FJ) NinE/ ,1 -i 2 nvnpin pn D^iraoion Ennn .4 

nnnn m^n* 1 .m'n F niNn □■‘pnnon crn^y 1 ? .V 21 in ,AF-n pion nr “?tu .(Voltage) 

p da nnn ^nE/nn 

lyun nTn 1 nnnynn nypE/mn il ?nE/nn mE/n may nN Nunn V 2 -V l ^nE/nn nnnn .5 
n“TE/nE/ N^n mynE/nn , F 2 -F 1 =2Volt dn ^E/n 1 ? .1 mipi 'pn 2 mipn (nnN p'pnp) 

.1 mipi !?n 2 mipin mN yi'?ip 'pe/ iyun nTm nmynn 2 J 'pe/ mmy yynn ^nE/nn 
__ ip^-rnN pnpnn '■'pnE/nn *PN~ | y3uipn niEnn i^n 1 ? .6 


II1II1I81;8'; 8^)8 "'8^ V:;-; 



^npn x my □■‘nnn 
niE/^n ‘py x = 0 ,mE/^ 

x dn D'rum oin^n 

.imon ‘pVd E -i 

*3 

i 

ii 

nnpn ^nE/nn ^N^yioiDn 
mnN ^nE/n mEn nNymn 

‘p’pid punn dn on^n 
.p^on 

's 

ii 

^ Ii* 

nmpn ■'‘pnE/nn ^N^yiuiDn 
■?e/ ■‘ l ?nE/nn niE/n nNymn 

. q ■•mip] pun 


y _kq l+ kq 2+ + kq N 
n r i r N 

■?e/ mEn ^nE/nn 'PN^yiuiDn 
□‘‘■•mip] onyun ^oin 

no^pn ninnE/ n 1 ? □■'E/ 
.ymp "PN^yioiDn 

V(r) = < 

^ r<R 

R 

^ r>R 

. r 

*?e/ mE/n ■ |l ?nE/nn ‘PN^yiuion 
R novTiE/ n^niTD no^p 
. q ponn nnyoi 


nyDE/n nnn 2-i 1 mnpD mE/ pn ipe/pd ^cnn yin pyu pp^n *?\u mniNn n^E/ pin .7 
D^nE/nn D^N^DUiDn on F 2 -i V { he/no , ^ ~ P'Kl + qV 2 :Nin t^h ■ ,l ?nE/n niE/ 

.nnNnn^2-i 1 nmp]n 

pn D^N^ioiDn E/ion pm ^nE/nn n~iE/n pn Nnn nE/pn o^pr\n mnN ■'‘pnE/n mE/ mny .8 
•‘lip 1 ? ‘rapn jc Ta onnn nr nE/pn ■V 2 -V l =~E(x 2 -x { ) :nr niE/n 2-i 1 nimpi *»n e/ 
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pmon bbiD x-i nityn D^Tiim oim"n nidrn by x = 0 ,n~ni/n 

p _ y 

E = —3.—L =-e/ bnpnrx pinNn ibypnrx .9 

x 2 — Xj Ax 

:mNin mninn mn^pnn .10 

.limn "bntynn bN"*30iDn bN niixn "bntynn bN"*3UiDnn mnn pizxrx "bm'/nn mtyn .n 
bnpx ,ixito 1^3 D"’‘b''bi'/m "bnid/nn me/n pioi D"yx □ v ovnn D"xyorxm in ntx .i 
□■*i>^ii/m , 7^3 "bnid/n bN^xuiD bN nm "bni'/n bN^xo idh myx □‘‘■ovnn cpxyonniy 

.mix "bnii/n bN^xoiD bN "pnx "bniyn bN"yxoiDn myx 
nmp3 TUi/ pi "brxi'/n mty ovp Nin mnpx t»k/ pi □"■‘brxtyn Diyun nyixnb "Nxnn .x 
.nbN mnp3 pi D"bN"i£iuiD u/idh ovp mix nn ,cx"xyixnn by yotynid/ nbN 
nrNi noyon nyixn i^irn Nb id 1 ?! E~ 0-ty bipnrx ,ynp bN^xuiin Dion htni cin .i 

.nr 

□nbty "bni£/nn bN^xuion i mjk D^iyo □"I’bin miix "xiy "pbirx oin my*rxNi nnx on .11 
byi rpxn bN *pnxn "bnii/nn bN^xuion byi "pxnn lyix" D""fcyDin □"xnopbN ,muy 
'i\u ‘pby ■‘‘pntd/nn bN^xoiDn my yxi 1 ? ly miynx ir nyixn .mixn "brxi'/nn bN^xuion 

.nnnu/n D"Dixn 

.yup vnmpx bn "bniynn bN^xoiDnii/ (3p in) noid/n Nin bN^xuiD miiy (ip in) nubyn .12 
ntd/m nx"N bN^xoiD miiy nutyrx by bibon iiiNb "bniyn iyun biy nyixnty n^p nnxnnn 

.nmy 

N^nx cmbby nimby □’’■‘nil □'■nui'/n on Tmp3 ]yunb mon bN^xoip m \u □"noi'/n .13 

,]yoni 

."bnbynn nityb D"iii*»xn □"bnpn crmiyn nn mnN "bnbyn nmo 'pn^xuid n \u □"nubyn .14 

:bN"yxoiD ’ll \u mnofeyn bby mxnn iDorx ]bnb .15 
.ddn Nin bN^xuiD nn w nuiyn ijiin by mnpx v \\u to ri ^rxii/nn nnnn .n 
,q ]yann -|iyu p^p^n miyn5 '•id ^niynn nun ixxd y'pwrfr wvj rr'pniynn nmyn .i 
nii ,nuu/n iniN by mnN nupx bN bN^yxoiD mity nati m by nNMnxn nnN nupxn 

.09N 

.rnmpx bin bN^xoion m m nutynb i^x ■•bnii/nn nibj/n .x 
jbN^xoiDb iK/pm niNin mxiinn mn^prin pyu y'ym pix nny .16 
n 3D imbi ,nniy pyon Ttion *)nr\ ■•xd by mN^nxn nmpxn bn ■'brxiyn.i bN^xuion .n 

.bN^xuiD nniy no \un an pyon Tbirxn ^ixn 

"3D by iiiyb miiyi ynp Nin pyo ybi n pix -|iro mnpxn bn "brxtynn bN^vjxoiDn .i 

.n"bmn pixn 
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np^uuDiiupb^D nvyo. -1 

pis 

[, ; ; 11111 llll ; HI 




vinnw imbi *?i£/ Dmpnpn nyDiND cryupn ,Dnyun nyDiN inDbiy epi inm 

.□"rrm □'■biA on 2-i q ik/nd .□■‘B/ira □•'yarn onyunn ^ii/ □■■biAn da .D^ira □’■yam 



iNky ■•t* by +2 iyunn by cphysinn □' r ‘bni'/nn mniDn n* D n iNnnn cpyn cpK/inb ^om .h 

.□nyunn 

:nx ,D' , ii/‘im ony-inn nbNiyn ■‘Din: myynND ,nod .n 
.DTipn ^yua non^nn on^b* D^bmynn mniDnn in* bi (1) 

.nr mD b \u mwd inn ynpi ,+Q iyunn by byomn bipiyn "bniynn mun nx (2) 



□■ntyip .(□"‘t'nnn 1 uinn) -ran urn rny^nND iDon jvdd mpynn mpnb iup ihd o-Hiyp 
,niy iro D-md/ip ibty ni£/n n^pbi ,Nin da nin (2) ion um nr mob 
m q l= q 2 =4x10 7 C :D-»nr onyunD onnDn nty fin pnyio .In'/Nib nnrn 


ynNiy nnnr □'•uinn noniy ,nnN bD 20g ,mnr pennon niy mo nw iim 

.^ = 10cm Kin 2 uinn 



2 


^~10cm 



.-inNn by b^ysn mo bot 'j (ivpoi bnA) □"■■'bntynn mmon fin nt'/n >k 
?DnnDn nid/ byiy onyunn bty obTiAD nnbn 1 mnn mmnnn DNn .d 

.im’uyn inon 

?D‘‘Tmn my byty ooyunn buz obnAD nnbn 2 uinn mnTinn DNn .a 

■inDiid/n non 

.D- , omn myo mmnnn fin niyn .i 


1 










_ njrooonojgxa 1 p->9 Til'03Ani l ine;na m190 

mm mrvnnnE/ m g 2 -|yunn *?t£/ urroi nvn 1 ? "in* nn . ^ -4xl0“ 7 C 'o nyD yim .n 

? 0 DNnn 2 


g=40nC 


T \ 

I \ 

I \ 
I 


^mj .dvit □mpn □■‘■‘mipi cpDyun he/i'pe/ 

□mpup T\\ut>\u n □■‘ymp ,40nC onn in* !?d 
.(D l iynn n*n) lOcrmy 1 ?^ "piNE/ yiTi ^e/ 
mom Z’^nE/n niE/" ae/topi fin ttapi .n 
nrmon nnpn V?e/ yiTon jin □■’yznp 
^DE/nn ptte/pi ^?e/ idtpd dni i^Tia nx nE/n .n 
□■mmn □"■Dyunn define/ □'n^'PE/ yipE/Pi 

.'y'nm Tipnpn 

■‘ l ?nE/nn iron 'pe/ "mm n*i i 1 ?™ nx :iE/n .a 
rvmE/ ^nnp] iyon 'py 'pylon ^ipE/n 
-E/ yim on yinnn ■?\u TipTipn 

.q' = ^ OnC 

vj^mj q ^nE/nn lyunn ^>\u larntn i^tii inn .1 
?ODNn’ 1 DTipn r pycaE/ lyonn ‘py ‘pyion ‘pipE/n ^nE/nn rropiE/ .yiann rmnn mpi^? 


10cm 


\ / 
\ / 

\ / 

\ / 

\ / 

\ / 

\ / 
x 

x \ 

/ \ 

/ \ 


/ 


/ 


\ 


\ 


| / 
i / 
i / 


\ 


ry=40nC 


#=40nC 



xy mnym x -ns* ^y rmiE/ rrmpu vieo myap cmnTip] □‘‘Dyun ^\u DTim 

xxni ,q 2 p]E/n lyonm ,(-15cm,0) nnpan xxm q l iiE/Kin *|yunn .cpEnra mNinnpi 

.q ] -q 2 = +2nC :yim . (l5cm,0) nnp]n 



D-'iyunn -*3 e/ ’t ‘jy lym ‘npE/n ^nE/nn rrrE/n pqe / x “pin!? pmp] nn^p Dxn . x 

.-)raiE/n mopi ?OD*nn 
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_ np'ooonoirtiani'ya- 1 pao n MU 3 Aft I bne/na Jll^XWn "190 

•non ?oDNnn Q-oyonn nid/ -*t by aynn bN^iuion naid/ x a^ -piNb naipa nn^p DN.a .a 

■inaiid/n 

. A : (0,20cm) naipn onyunn nid/ ■‘i 1 by ayon bipid/n ^bnid/nn natd/n nN aid/n .a 

yob ib Diaanid/ , ^4 nnpn N^nm paupbNb nnpnb \u'\u (imai ban) nmann nN aid/n .a 
?g 2 ’ 1 Dnyunn nid/ ■‘-p by vby byoinn bipid/n ^bnid/nn man nyoid/na mbiyn nyona 



ombnn .oraa miNi non nniN onbid/ 6-ia oniym onop □‘maa nid/ □'•nNinn 'n □■'id/nna 
.nnnr onom nnr oaniNid/ c i'tqd □'‘oin nid/ myynNa mnid/ nmp] Miid/a napnnn 
and/ *pxm muinn nid/ -pa mayn ,D-maan niy ya mbyion D^bnid/n mman nNyina -*d -pm 

.('n □-■id/an nNa) a inn nn* bo banid/ mnr nrnr 



'a D'wnn 'n D*erm 

. +q ^ann pona yiyu a aiaan o yini .n 
. yian aaon Nb on ,nr iyun bt j inn yap p qk ?iiyo naana 6 Tm DNn (1 

.inyap nnon ?aaiaa by ponb naana nmy b ihd by iyonn DNn yap (2 
mama *pn nNyinai .D^bnii/n na^id/n mma □‘•byio b aiaan yai a maan ya n a nya ym .a 
^a Da ym .('a □-‘id/ana aNinnid/ ■•Da) inn nnN ba banid/ mnr nvnr -yNb uin ba ra 

.+# ■’ann puna yyo a Tno 
■inaiid/n aaon . b aiaan by iyonn bid/ omo inn yap (1 
.^naiid/n nN naon ?ubmnn Danya D-mid/ nnana 6-i a □mian my by onyunn DNn (2 
.naon ?imyua pm;* T*nbnn DNn ,yyu naana ipn ’a o^id/ana 6 ana ■'a iyiu rnbn (3 
DNn .a ana bid/ monn amid/ ■‘d nbiaa 'n □'•tyana b maan bid/ inon ^a lira anN napna .a 

.aaon ?nni u nya nmnn yiNb □ ,, uinn md/n anN ba ya mnirn 



ba iniNid/ niyby mild/ id/biid/n bid/ □■■aipaipn nid/ibid/a □■'yiap ^nr o^naipi Dnyon nid/ibid/ 
.q = 4p.C Nin onyonn rns/ibid/n anN ba bid/ ibai^ .'n Q-'id/ana aNinna ,0.2m Nin inn nnN 

aaom ,’n D^id/ana naNinnn Dnyonn naayn bid/ nbbian n^bN^ioion n^aiNn hn aid/n .n 

.nbapnnn naiid/nn bi u rabpa’Dn mynid/nn ■*nn 

nyDid/na 'n p^id/ana □'•aNinnn onyonn anN bi u n^bnid/nn n^bN^ioian n^aiNn dn aid/n .a 
.nbapnnn naiid/nn bid/ n^bp^ron mynid/nn ■‘nn aaom ^anNn onyonn nid/ 
DnNinnn onyonn anN nN a-'aynb na pbnti/nn man am yp^nb \u'\u naiayn nN aid/n .a 
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_ npnjoonupbK:! ni'ya-l ppp JlMimni ^nmn:! JllbKWH IDO 

B mipin bx A rrnpinn b\unb) lbm nN^nin ybyn bvj nrann b* impnn 'x □''idnnii 

.('n □''li/im 

iy nib nr crDyunn r\mb\u nx □■unpn dwxd yynn ■'bnid/nn nnid/nid/ nimyn r\x nid/n .1 

,'n D^ii/inn Dxmnw ■•dd ,on“ , ] ,, n Tibnnnn pnnnn n^nnb 



'n □■‘tdnn 'n D-*tdnn 



,D^nr D’*yin , n ■»□«/ b\u □■•npnpn D^yinpn □■'Dyon □■nNinn ymbw ’n-i 'n □■‘jrtdnnn •*3ii/n 


dwxd ,Dnn in* bo q .u'jninn □ znyn □■‘nid/ □’‘Dyunn bD . a Nin Dnn inx bD bid/ yb^n "piNid/ 


.□■ , n'*iynnn □•nNinn □■‘Dyunn bid/ an^Diro nvn biu Nin q 



1 D'ym n D'yrm 

■'inznid/n nN nod .□■‘yixnn ^\un mN bD b\u lTDinn bipid/n ,, bnid/nn mid/n nN xxn .n 

.nbNid/n ■‘Din] nwnxi 

niy^nND nnmid/n T)x nu d .□■’yn-nn ■‘iid/n inN bD b\u irDnnn ->bnid/nn bN^DuiDn nN xxn .d 

.nbNid/n ■‘Din] 

tin Tnynb ■»id ,onpnn m un mx bDD sbnw nn niDn tud yynb t 'p\u mnyn nN xxn .a 
. nbNid/n ’’Din] niy^DNii "imiid/n nN nuu .ynnn rDin bN impnn □■‘■avnn cpDyunn inN 
D'npnn ntd/D “TnN bDD □■'Dyunn bid/ nbbiDn n^bnid/nn □■‘bN’^iuiDn nnnDNn nN xxn .n 
.nbNid/n ■‘Dim niyynNii "inznid/n r\x nod .‘d-i 'x d-'u^dtid on^innn 
tin niion .mT* "D-niid/p" Dnyunn 'd- 1 'x □-‘jridnn:! D-nNinnn o-npnn mi d/n nPNn yap .n 

Oraiid/n 
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np'oponop^xa npya-1 piD TiMUDAni l inu/na. m^Nein IDO 



□'‘□inn ->]K/n nnx bab .nnr conxid/ cp-nan muin Mid/ cmid/ip nnaynn mpra mipi nm^ 
^id/ nx Dnyiu . m = 0.1g onn nnx ba nom □'•nr Dmian ^id/ *0 pm .pjp titd nainn 

D^bs/nm nxinnid/ '•dd ,nnx ba 6° ,mnr nrnr -pxb D'uinn pa mini] pn nx^inai .□■nnan 

.'x 



a D'wirt x Q’yrm 


.nn'ir ononii/i ^ = 20cm xm cnuinn ‘■ais/n mx ba "pixK/pm 
.naon ?D v man -ntd/ by onyunn bid/ Diirobi DbTiab yma p^onb nid/Dx nn .x 
■*9 bra 'x midnna 1 Tnan by lyunnid/ pm dx .onnDn d/n “rnx ba by p/onn nx aid/n .a 

.2 mian by lyunnn omid/ 

pn nnxbi ,(crumb cPYiid/p pmy onid/a) □‘‘Dili/ Dnyuna id/mn omiDn nid/ nx onyiu nya 
.'a D’*idnna nxinnid/ ma f £ , = 10 5 N/C inn^iyid/ Tnx poix •■bnid/n mid/ Dmby D^yon 
,nnx ba 10° ,mnr nimr -pxb cruinn nid/n ~rnx ba pa nnuia nan nxmna 
."inaiid/n naon ?D v man nid/ by cmyonn bid/ mmoi obTub yma pmnb nid/ax nn .a 
.’a cmd/nna nxinnn a^na crTrran ■uid/n nnx ba by iyunn bid/ ibnu nx aid/n .i 


9 t =5nC 



^2=-6nC ? 3 =5nC 



q 3 -i <? 2 , crTmp] Dnyun nid/ibid/ 

yon bi v Dmpnpn nid/ibid/a cryiap 
:pm .yis'iw crid/nna nxinna 
yby pixi q 2 = -6nC , q x = q 3 = 5nC 

.a-l()cm yia’nn 

man mua y*ab tyty miayn nx atd/n .x 
ny cmyunn nx p’mni) ra pnid/nn 
.nrn nr miorx pmnb 
rpyoa nbapii/ naiid/nn po by ,yap .a 
.xb ix mild/p xm nanynn oxn ,'x 
man mia yyab id/^id/ miayn nx aid/n 
iyunn nx maynb na pbnid/nn 
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np'ooonu^Ki ni'ia - 1 piD Itl'OlAm ^n^ni Jll^Niyn 190 

.ynnn mnn 1 ? inipnn 

• ,, ?nE/nn bN^iuiDnE/ ■•id ,yimnn 6 e/ ’ymn Tipmpn nnn 1 ? vj'\u iyunn “pup dn nE/n .1 

.DDNn' 1 yimnn TDnnn 

t>ipE/n ■* l ?Diynn mE/nE/ hd ,yimnn ^?e/ ’y^in mpmpn mm 1 ? e^e/ iyunn 'pup hn nE?n .n 

.mE/nnn nxinnn nnpnn ODNm yimnn mni 



^pN^iuiDn ")dd n*^mD .nnn mpn mix onimn h 1 ^y 6-1 a mD^m □miD ■ue/ miyiu 
ovnnE/i ,2g Nm rnmnDn nE/n ir \h nonE/ pm .’•nvn 'ptip Ninty ,F nE/yi ihd 'pd 'py 

.(i? z , = 2 R a ) a mnon or~nn mnE/ ■■d 'pm & nmn 

pn onm jdn nE/ni ^miDn n E/n inK 'pd 'py iyunn dm ,n!?NE/n mm my^nNn ,Nun .* 

.n 1 ?* onyun 

□■nnnn muin nE/ my^nro nnpnn rrnpi nmxn cmiN m'pin .□’minn nE/ nN onyiuE/ nn* 1 ? 
uinn pn nnmi mnrrDn nE/ pn mbnE/nn n^mnn hm^hd .m* ‘pd 30cm ,nnr "pi* ■•'pyn 

.□•■E/nnn nNinnE/ ■•dd , 10° *?by nmr "pNn pm a min'? mE/pn 



.-pN'p nE/n uinn pa nnimn nmrn nx nE/n .n 
.□■nnnn nE/n nnN 'pd 'py iyunn 'pe/ i^tip n* nE/n .a 
nE/n m* "pd pd rvmirn nnyiy , q b -^> # a pn om Ni^n 1 ? nE/DN D*n .m a ±m b o nyD pm .1 

."inniE/n nnon ?miE/ idn!? muinn 



■‘‘pyD mi-rnn mum nE/ myanan nnpnn nniE/ nmp] tie/d mn'pn 2-i 1 mn^in amiD nE/ 
mE/nnn nNinnE/ mn nmp miNn mN*m DmTDnm ,nrn nr mypn mnrrDn nE/E/ *p ,nnr -piN 

.'n 

rmE/ mmiDn nE/ mon . R 2 =0.5 cm Nin 2 miDn orm ,R X =lcm Nin 1 nnnn ormE/ pm 
q x =6x10 8 C ■'Drn iyunn pyu mn 1 miD ,D' , miDn nE/ pn ypnn i 3 D^e/ pn 3 ./? 7 2 =m x = 8g 

.-‘‘pnun n**n 2 nnnnE/i 

ID^t? pE/^nn uinn pn man ,inn n^yinD .n^m □mi-'n mim □‘ , nnDn nE/ pn ypnn in* 1 ? 

.'n □■•E/nnn iNiinnE/ 1 dd ,/? mnr m^n “ii ^5 nE/n uinn pm a: mnr 

•ue/ '■id ^?y nronn lyunnE/ nmnn ,ypnn nn ^5 □■'niDn ntyn inN 6 d ‘py iyunn nE/n 
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np'uuonup'JNa JiHjm - 1 pio Jll'imni Jll^KWn IDO 



a. D'urm 


n^rnn mma Tnx pixa D-mian 

.□■"Ptynn 

naon . /?-i or nvmn pa -»i£/pn inn yap .a 

.-|naiiyn 

pninniy pm on ,/?-i a nvnrn fin aiyn .} 
miyina iNinnn ayna ,D-mian lain pa 

.3 cm Nin ,’a 

.□■■uinn niyn mx 5a lan* aiyn .1 
nybonnn ^mynn man mmy hn aiyn .n 
□pm D.TUiy miy a*n5 ly Diipn <pyoa minnn a^nnn manan my hn maipn ny?o 
.(nTnN niNiy] maiian my 5y punn rmPnniy nnina) nra nr iyinn 


1 


k curm 



mnuiynn mammiy pm .mnN piNa v5y lnann puna pyun ppaiNi P"r "mior*" m5 pm 

. a = +5.5 x 10 -9 C/ m 2 Nm m5n 5y punn 5iy 
.nyp m5niy ■'5niynn miyn 5ty i]ira tint Ptu dm aiyn .n 
i5iy myn n^pn nNi ,nnm moniy man pi uin n^p5 2g moniy ,pyu ,pp ilia omyip .a 
nvn^ *pibj nn .■pia'piy miyina iNinmy ma m5n 5yn N^m maniy -p ,mpn5 omiyip 

?DD^nn uina mnmnniy na man 5y punn 



iNinniy ma ,i5 5mpnai pyun m5n 5yn ^luoi -p5in ,nay "miorN" m5 nya □'•mm .a 

noa^iy miyina 



■»“p 5y imin -*5niynn miyn nyaiyna nayn m5a m^niynn mpon 1 ? nip 1 nn urn (1 

?nr nV? Tina ^niynn miyn 5 tu inn yapi ,pyun m5n 
.nayn m5n myn m* 5a 5y punn 5iy mnuiynn mam^n n* aiyn (2 
.nayn m5n 5y pm m5n nr a^na 5pamy 5ipiyn ^5niynn man fin aiyn (3 
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np'ODonop^iKa ni'iin - 1 piD TlPimni *7nvym Jll'lNt'jn ’IDO 



.ino^ mu/inn iNinni'/ ^on nnn Tipn 1 ? D-nxmn ,i-ia □■o^m ,mpi mm 1 ? ni'/ 

I'PTUfcj/ linon mm)n 'w pn iyv nnnn mpn .lOcmNin mrn^n ‘‘Dby pn pnnnn 

.3000 V 


1 .... . .. . 


a 


3000V 



mm 




.^>np Nnp3 nnn mpn !?id/ ■nnup'? pnninnn mm!? nt'/n nnmnn nrn ~pyn ,vitd 
. non .nnT 1 mnA ^samon N^m mm^n nty pnn m ynp .n 
. 3000V Nin mm^n 'w pn \y-\$r\\u nynpn mynti/nn ^nn "aon .n 

.mm!?n ^\u pn ^nii/nn miyn *?ti/ *mro nw I'm} n* nu/n .a 


mi'/n -py iwkd -p^m n v, m mriNni'/ pm .nr 1 ? nr mm!?n ’db/ n* nmnn nnp 1 ? m^nnn 

. 3 x 10 6 N/ C -n Vm mm ^ntynn 
n^n) omn omnup^N nnyn ynmu/ no^ nini^n nN nnpb inn ^nmn pnnn nr^ 1 ? ntyn .1 

.(■?npn nyno Nip: nr 

,D->ii/nnn pnnnn in p-^yn .omnop^Nn mu^D] m 1 ? nrwn yap pnpn "n^iD" n^nn .n 

.nnN.n m'pa Dn 1 ?^ nymon mmnn nx n^m 



.nrn nr d 0 pnnnn D^ynDn 0.8m" nnn m* 'pd noiyiy ,D' ,l r , npm mD^m mm 1 ? □mm 
p^yn m 'irvu ~p , d^^^duid ti/non Dnnn nnnn nnn mpn 1 ? mnY?n nty nN mnnnn 

P^yn m!?n nN □-‘pmnm nnnn mpnn mrn^n nN pyrnn pn nnN 1 ? .mn?n 'pN'^oiDn N*m 
- 1 ? omn Ad pnnnn noom m^pnon mni!?n pn V nnnn mnn ■‘in 7m pnnnn rnbnn 

.(midnn nNn) d Q 

A 



:nNnn n^nun mnm nminn mNinn 


Ac/(cm) 

2 

4 

6 

8 

10 

F(V) 

24 

28 

32 

36 

1 40 


(A d 'pt j mupiiDD V) nonn niNinn nN nNnnn pm uuiti/ .n 
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_ np'ouonopbxn urio - 1 pio JTPUjAni ‘inejra "190 

nDDini mmbn pnid/ (V) nnnn pn mnnnn itd/pn nx npmDn ■'pin ^no by xhdn m 

.(A^DtTn pmnn 

:nx nid/m ,'n ^von n l ?=L-'pty mnnnn it'/pxi 'x ^yon nuuitd/id/ ^im "irym a 

.mrnbn pn ■'bnid/nn mtd/n bid/ nrrm ibm? (1 
.mrnbn **3id/n inx bn by punn (2 
.K 0 ,mrnbn nid/ pn mbnnnn nnnn (3 
. c/ 0 ,mrnbn nid/pn mbnnnn pmnn (4 

ltd/xD inxn rnbn by mm^n nid/n inx bi b^ynnid/ (ynmi bn?) ■'bnid/nn min nx nid/n ,i 

.<af 0 nm □nnm pmnn 

iyi d 0 pmnn nim^n nx pinin'? mi ,-'bnid/nn min nm ypid/nb tyiy rnuyn nx nid/n .n 

. 3 d 0 mm nmn pmnnid/ 



.□m^bm mm 1 ? nid/ pnid/ bbnn -pinn nnyu inty nom unid/n xm :xm nonn nx yny ■'xpTD 
inn bx^oiDn x^n: inbyn rnbnid/ "p ,(mid/in nxi) nnn mpnb nininnn mbmpm □ v, pDix 
onn nxn mbm mmbn mnnid/ pm .0.1m xm mm!?n ntd/ pn pmnn .pnnnn mbnn nm 

.DU’n pmnb 



* 


0.1m • 

V 



niy pn b-'ynnb nby .nrnnnn inid/n nnm by nntd/b nn m ’•xpTDn nb^ .om Dmon pnn 

.4x10^kg xm inid/n nnm nontd/pm .800V ibiuid/ nnn mmbn 

."imitd/m did .mmbn nid/ pn (pnm bn?) ■'bntd/nn mid/n nx nid/n .x 
mmo inn ynpi intd/n nom by xynm punn bty ibm? nx nid/n .n 

mbn) -'b-'bt'/n mbnn nxn pp pmnn nxidnm nmpm ]nid/n nnm nx unid/n ■'xpTon .? 

.800 V ixidn nnnn iid/xi ,(pnnnn 

mbyn x^nm mbb omn intd/n nsm bid/ mbnid/nn n^ramDn m?mxn nx nid/n (1 

.(mvnn mbn) 

.-jnmid/n nx non ?mbyni u mbn my 1 ? yub bmnn ix nnnnn ixid/m inid/n nnm nxn (2 

pny nnnn iid/xn ,mmbn nsy pnid/ y^nxn nnpn intd/n non nx nnn ^xp-ron nyi .1 

.400 V- 1 ? nnnn nx pupn xm pn inx 1 ?! ,800V 

.inti/n non bid/ nnynn nx nxn (1 
.ny?m xm mid/ nt>3. inid/n nnm bid/ mid/?]nnn mimn nx nid/n (2 
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np'uuonupVa ni'ia -1 pis JiMimni ‘pnwna ni^NWn 190 



y:nN rmmon nr nnido .1,000N/C inniilyid/ TnN ^nvjn mvj mp □•nNinn yi&w mi'/nra 
yurnn *?ty KL y^niy pm . 20cmiy l ?y imNty yixn nnim nty* iV-iM^^inmp] 

.mii/n mp 1 ? yapn 
E 


K 1 - 

- 

1 


i 

1 

1 

1 


.i 

t 

i 

1 —-- 

1 

1 


1 

1 

1 

1 

1 


N \ - 

- [ M 






q = 2x10 6 C Tinp] ]yun mnyn 1 ? md p’pntynn m dh imd y^n 1 ? iy* , i£/ moyn jin ntyn .* 

;■?* N rmpDnn 
.ATnmpDn (1 
.Mnnpin (2 
.L mip]n (3 

:nrnp3n pn □■^N^DunDn li/iDn fin =Lti/n .n 

.a:-i AT (1 
.M- 1 N (2 
.A-1 AT (3 

n'rmiy nrpnna ^niynn miyn mp p-pDii piop 1 ?* onr* ,1 rnipan .nmon mip^n .a 
■ 2-n pD^id/ nnp ]2 jvynn lm^y 1 ? ly piup^Nn pnyn nN ntyn .7xl0 6 m/s 
nmy 2 rmp]n pm .ynup'PNn mi] mnn ,1 nmp:n pn □'*!?*’» did n tdnsn fin :uyn .1 

.rryn n^y] pnup'pNn 

.2 n-npn rrynn im^y^ nyi 1 nnpann pnuptwn FiyuFi -\nr fin nu/n .n 


1 pnD /17 ma 

pn nN^mn ,A nmpDnn .cpdidh D' , ]yunn mnyon ,2 m!?i 1 m 1 ? ^yapn mm!? ■‘Dby omm 

.(mi'nn hni) pyu p-*p!?n nmunn □‘nint'/n ,mn^n 'iw 



1 


1 



.B nnp]i m p^yn m^n nny 1 ? y] p-'p^nn ^niynn nnn Fitnynn nNbnFD 
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_ np’uuonopbxn ni'ia -1 pip nncmni bng/niL m^xi^n ido 

mmbn nid/ yn pnnnn ,2x10 10 kg pv^nn non ,g = 4nC ibnui Mrn p-»pbnn iyon :yn] 
p-'pbnn mtj/ niTnnm (o^ti/nn nxn) 2cm -pnnnn mbnn A nnpm pmn ,10cm Min 

.200m/s mm 5 rmpn id/amn 
.inynp hm nnon ?^\u mi ■arm Min mnibn 'w ynn m ynp .m 
. (v B -V A ) B-\ A nmpan yn □'‘bM^ioion ii/non dm iwn .n 

.mmbn nid/ yn *>bnid/nn niid/n hum dmi ibiu dm nid/n .a 
. mmbn md/ yn d^m^doidh id/non dm nid/n .i 
by iyonn mnjw yiT dm ,niml>n 'wm inM bn by ,iyonn ■;w mnoid/nn niD^yn dm nid/n .n 

.obnmn nnnyn nn \u mmbn nid/ 

mnbnnn mTnn ib Dipm ,ybyn mbn by C Mmid/bn nnpi bM pv^nn dm onnyn nyn .i 

yn nnnon nupib ly y^n p^pbnn .ib nyon iitom ynnnn nibn nnyb 180m/ s nbnuid/ 

:dm nid/n .myn nn nyyn ,D-n inoiid/ nnpi ,mnibn 
.(V CD ) D -1 C nmpm yn □■‘bM^yioion id/nDn (1 

.C nupmn D nm pan pmn (2 



□■'id/nnn nMin n\u md niK/n mpb bnpnn Tbin am omon E tmm ^bnid/n mid/ Q"p in TitMn 
. £ = 2700N/C '’bntynn mid/n nnyiyi ^ = 10cm Min omn "piMiy yini .’m 
,E ^bnn/nn mid/nn nMyinn umn aoyonb nmp nn nxn .m 
. ainn nnyp oid/n nnoynid/ *|yonn bn;* dm nid/n .n 
"in ,T*nM ^bnid/n mid/ iniMn q 2 =-5nC-i q x = 5nC ooyon oid/ nyn omon ,uinn Dipnn .a 

oid/id/ ym .'n □'•id/nnn nMinnn nrn nr x pnnnn ■’bnid/n mid/ ip iniM by □‘‘Myni Dnid/ 

nooonopbM bpid/n mid/ nynn □■‘Mym ooyonn 

£=2,700N/C £’=2,700N/C 



x 



^—- 
< ---£=10cro-> 


i D'aiJi 


k D'Vinn 


. q 2 mi, q x Min (’n D^nn) ooyonn oid/ ynn m ynp (1 

.x pnnnn dm ntyn (2 

-T^nid/ iyonn dm mnynb nm by □' n bnid/nn mmnn -mo yp^nb vj'mj nnnyn hm nid/n (3 

.nnMn lyannn ib \u pnnnn mynnb ny impmn ym 



]DiMn r*by nrmnn nrn iyonn yyoi ,ypnpn nob nym (miorM) timd bin^i pi mb yim 
liiMn n^nn nun omn .imn pbn ''pdim noiyn by AB ybin om nnn mbn nnnpn .tmm 
.(□'• tynn nMn)nnnr mo n\u unn oin myiinMn mpb mb nn pmnnn nyn mtd/pi mbb 

.cr-4nC/m 2 mbn by iyonn bid/ mnoiynn niomynti/i, ^ = 10 cm omn YUM^im] 


.imn nM ynpi mbn 'T by nyon ■‘bnii/nn niid/n bn^ dm nu/n .m 
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_ np'ouonu/ix:! JiMya-1 jns ni'UJAm ‘rnV'/n:! ni^XWn 190 

■lyunn bty mo^pnn nx^nD omn nnyp by nnnuynn iyunn did: nx ntyn .n 

.uim mmnnn nx ni'/n .a 

mp 1 nn nn^pn ixn ;mbn -p:ib im yin naruj/ -p ,mbn bx cnnn nx nyD Q^ipnw nm .i 

.umb 



"len cmuriD 'wn nomnn pyn Kimy) He" 2 Drbn ivi (poriD im^D) H + -|mn -p** D-^Nn 
■•dd rui/n p inxn d pnnnn nr 1 ? nr mb-'Dpnn 2-i 1 mm 1 ? niy ya .(o^nu 1 !] 

ibnni'/ mbx^DoiE) iyiDn □ mm nypiy nnn mpnb mnmnn mmbn .yDDbiy munra nxmniy 
mix by Z) mipan yub bnnn Dvbnn ym ,1 mbn by A nnp]n ynb bnnn pnn yn . V 0 

mbb mynn □nm nty -\wxd .Dnynn ibnon nmn nyDii/n vx cmm niy yuiy n]n .mb 
ib^xi B nnon kxv pnn yi 1 .2 mb bt^ nid/n nnyb pp nnD ]n nmy onn nnx bD piiyn 

.(miynn nxn) E nnon xxv orbnn yp 
1 * niy ip mix imxb ynb -pfcd/nn p^nn p ,mmbb yinn "bni'/n mriy bt£/ imnDun nx^inD 
. # nnonn dll pnnnnnxymn , C nn pin my An n^y] xmid/ny .nuixnn 

( 1 ) ( 2 ) 



.“inpnp nnon .mna nnr* ba^uion x^m 2 ix 1 mmbn pn n ynp .x 
■*Diyn mbb ynn xm nu/xD mvn ni^n mx bD b \u immnn nx nbxid/n ’]in] my^no xun .d 
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_ np'uuonup^Kinny:!- 1 pas JlMOMni *7nwn3. mbx^n 190 

.nb* nriTnn pa omn n* aE/m ,(2 mbn) 

. K 0 ‘jnjn myynxa V BC mb^y]man E/aan fin nlo .a 

. J-i V 0 mbam myynNa -paiE/n n* Nua .mm!? 1 ? ymn E 2 naE/n fin *yn .1 

-)naiE/n ncq .E naipann .Dvbnn p 1 myn ayy: naE/ ,F nmpjn pmn n* *yn .n 

.d baun myynNa 



praai ,1 mba xymn py nna naa ,2-i 1 ,mb-upn mm 1 ? me/ pat/ !?!?nn b* oaa] a pybn 
,10 5 m/s *rn nnan -)"n inona yana pybnn nmnnE/ pm .(D’unn nxa) nr rnbb asran 

.2m Kin omra pnanm 200VNin mm^n me/ pa o^^yauiDn E/aan 

(D (2) 


a 

» 


yin 1 ? "pE/nn Nin ,Dmyon nirn^n ■'T* by a-n pybn by byatnn ^bnE/nn mann ntfyina 

.mm!?n pa nmion nmpaa my?a ayyn inyuin y imNb nuiNna 

.yayap n* aaon .max b^yDinaa nam mm!?n nE/ pan nr* yap .n 
. mmbn pan/ ^bnE/nn naE/n bE/ idit*d hni ibau nx aE/n .a 

rrpyy nyy] a pybn naE/ nmpia bN^ynuian fin aE/m ,1 mbn by own miyn nx ana a 

.myn 

.1 mbn pan myn ayya a-n pybn naE/ nmpan pa pnann n* aE/n .a 

bavE/ na ,nnann monaa a-n pybnb rmnb nanyE/ mbnmnn mammon ban n* aE/n .n 

.2 mba ymab 



naE/ my ia mnn b* / = 0 para mo:ia] ,moay mm* nm* onb epe/ ,a pybm puiaa 

.E "pnN ■'bnE/n 

DnE/ prm pbnu/nn naE/n pro aw Min a-n pybn bE/i pennon bE/ onyiin ptoe/ pn] 

.□nma maan nyaE/n p*E/ -p ,nrn nr mpina 

my on e-i puinan non N^n m ;j nE/Na ,2e nyum 4m p ?pn a pybn nonE/ yia 1 

naE/n b* onona yna a-n pybn nrpnn pai puinan mann pa omn nx aE/n .k 

abnE/nn 

pybn by byoinn •‘bnE/nn man pai puinan by byamn "bnE/nn man pa omn n« aE/n .a 

abnE/nn naE/n nyDE/n nnn DFiyian ^bnna a-n 
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np'OOQ nvp'na. ni'va - 1 [ns ni'tmni *7n«lnil Jll^Ne/n 190 


.a-n pp^n nyiNn 1 ? yiunDn n^iNn yi omn fin nid/n .a 
lnmyyt? lyi ■•‘pni'/nn mii/t? onmn yAin a-n pptmi iunran ’ , p n vn -pn omn fin niyn .1 

.□nn nriN t?n *?ii/ myAin 

yAi 1 ? lyi ‘•’pni'/nn mwb cincmn yAin a-n pyt?m yiuriDn Tiny cranm -pi ohm n* nid/n .n 

.□nn in* t?D t >\u myAnn DJiTsy 


imy 1 mt? .x t** 1 ? .Dmyui □‘■^npn ,eto n t?in mm 1 ? niyi'pt'/ □’nNinn 'n cpidnnn 

i\rm 'n tranm *pAn .x = 25cmrmpin miy 3 mt?i ,x = 10cmrmpn 2 mb ,x = 0 rmp:n 

.x ■?!£/ mapaiDD mmbn -pn ^souion fin 
. mrn^n vn ^nid/nn mki/n ^\u idito fini itrriA fin niyn .n 
wv 1 nit? rznnn xxmn 1nop 1 ™!? rmpnt? td/^ m’pnrrnn niTnn.n ‘piia fin niyn .n 

.2 m*? 

!?ty nynDn niTnn fin nid/n .3 m 1 ? nnyt? ,m N^nin *|up nnn in ,2 m^n "piynn ■pujp'pNn ,a 

*3 m 1 ?! ynup'pNn 

y^n 1 ? mt?y nid DNn .2 m 1 ? my 1 ? n^i^nn yi Nim ,1 m'pt? "yinon yurm nminn □''"nni'/n .~r 
ir^n N*n 'W mu/n dni ,nr m 1 ?! niTADn nrrnn jin niyn ,"p" nnid/n dn ?3 m^t? 

.myAi n^yi nid mip] 



K(V) 

n □■win 

350 

300 
250 
200 
150 
100 
50 
0 

0 5 10 15 20 25 30 

*(cm) 
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np'UOO n I'jia- 1 ,ns nf'tmni *7rnyn3. JllbNWn IDO 



nob a^n uiroi ,800V/m inn^iyiy Tnx ''bni'/n nmy nmii/ ypnpm □‘‘ion py pa ■•o pm 
.(mi'/nn nxn) 400m Nin ypnpn no byn pyn nnutj/ pm .nbyn •'Dba ypnpn 



."800V/ m innsnyii/ ttin ^bnis/n hik/ nmii/ ypnpm pyn pa" :oD^nn mynid/n -»nn naon ,n 

:hn yap .a 
.pyn by iyonn pro (1 

by iyonn bti/ ibnu n* atyni ,2.2xl0 5 m 2 Kin ibu/ noid/nty pi nib b?o pyb omTin (2 

.pyn 

ypnpn no by .main bN^ioiD.n p'n yapi ,ypnpb pyn pa mbN^ioiDn ti/non n* awn .a 

.pyn by in 

mmnna biD^b n Tvmn ma^on nn* ’o mn .rmyui in pynn a^n mo^o nb^oin nN^ino .i 
imr tumd ny ■pn‘ , nn ninw nmna .w = 0.01g N^n it no^o non .nyiap 

.it nsro by iyonn irro inn yap (1 
.it no-'o by iyonn bna inn yap (2 

.200m bfcy naiAb yan Ninw ly ,ypnpn prob yubi T^mb b^nnn pyn Dion abwa .n 
may .Nb ‘■m mnwn D^an □’•bun pan ■’n yap mown ipn pyn by lyonnw nmna 

winn b~mn pa omn nx awn nnnwnw mbmin 

:mipb 

.pyb ypnpn pa •‘bnwnn mwn nn^iy (1 
.pyb ypnpn pa □‘■bN^ioiDn wnon (2 


nob D’a^nm □■•b-'apnn 2-i 1 nimb nw omm 
nnn mpnb mnainn mmbn .(mwnn n*n) ypnpn 
bw ■'ar'nn aoipb nainn 1 mb . S poon my^n^a 
pa .ibw -‘b’bii/n aoipb nainn 2 nibi ,nnnn mpn 
mnan .0.05g monw pyo iop mna mmbn 
inonw man oin myynxa nyiap nmpin nbn 
nw pa n^n ,S poonn tin ammo nwND .nnnT 
nNninoi ,1000 V ibmaw mbN^ioio wnon mmbn 
.(□‘‘wnn n\n) -pNb oinn pa 6° bw miiT nnym nnn 
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_ np'OQonup^Hi ru'ya- 1 pns ni'OJAm *71GH£/nJL ni^Mmn ~\DO 

irriu'/ id □n ,, rD pmn 1 ? on-a ti xn cp i ?it;i mm!?n nnm ,10cm xin mrn^n pD pmnnii/ yin] 

.TnxD □n' 1 ]^ ^nii/nn m^ 1 ? orv'nn'? 
.idivd inn vnpi nini^n pD ^niynn miyn nn^iy nx nkyn .x 
pnyup nN nnon .niDn by ■^niynn iyunn in^o inn ynp .d 

.niDn *?y -|yonn ‘piy l^m nx niyn .* 
niyxD ,nrn nr mm^n nx D’p’mn dx nmrn niniyn t^di nx iDon .1 
.(nnnn mpn^ Dnmnn pny mm^n) had poonn (1 
.mm^n nx □’‘pmn pn inx 1 ?! ,poDnn nx crnniD (2 


1 piD /26 n^yD 

. R = 6cm idt’ih 18,000 V xin vid by ‘px^iuiDn .pyu *p!nn mD pn] 
,V B = 15,000V :pn] .mDn d->do ‘px^ioid miy crnuiyn bw □‘‘Dnn D'nxinn xnn □■'ti/nnD 

.^=9,000V-i V c = 12,000V 



.imVpDnn nx i^m mDn b\u iyunn nx ntyn .x 
nmpin y*D # = 10' 6 C iyon myn 1 ? hd ^niynn niDn “mD yptd/n'? lyiy moyn nx niyn .n 

:nixDn 
-C *?x ^-n (1 
.D bK C-n (2 
E-n (3 

.E nnpiD mix cpnnn niyxD ,mipn 'pyoniy iyunn by ^yainn ^niynn niDn nx ntyn .3 
■?iy n^piiDD pttd^? yinn mxymn mnpin mDn ■■-p ^>y n^ian ‘?^^]uiDn nx xun .1 
. r niDn onnn nnpin pnnm 7^ mDn 01 m , V 0 mDn no by ‘px^iuiDn 

. O.lFo-t? tit* ^x^DuiDn inDn TDinn pnm nrxn x^sn .n 



mnn Dnon pnnnDi ,nnn mpn ^ ■*y?iyn nui pb nnainnn mmp nnxinn ■pDD'piy cnfcynnD 
nnnpm nm^n pn n^r* nnnn npn .nnnn npn b\u ■*Dr , nn dui pb nnninnn miiN nx^m 
,3 cm normB/ nD^in n'niiD nD^pn nnDTin rnnxn .450 V i^miy dPn^duid lynDn 
co^xinn □mnup'px n:nn □'■u'pd] -pn nxyinDi ,nmnpn nx n^nnnn .iiDn uin by nn^inn 
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np'uoonop'jM ni'in -1 pi d ni’imni *7nid/na m^Ktyn ido 


Mtvn mxn □■‘Navi ^ iop nno yn rrnmn no-^pn ^?n mo3i] Dmnup 1 ?*.! .moNn myb 

.(o ,, i'/nn nNn) £ in* iup nnon 



non ?450V-n ‘pita in 450V-n pp ,450V- 1 ? nnii/ nmuNn by nnnn y’Dn TTni dnh .k 

.ynnt'/n 

.nyi muNn by ]yunn nx iii/n .minpn nx oynKn .1 
n* iiyn ,odn K'n minpnn mnnnntynn DmnopbNn b\u mn^nnnn mTnnnt'/ nn]ni .a 

.A nnp]n bK nnyAn mTnn 

.B nnp]i □nN' , y mTnn dk its/m ,jnn:n no^pn -pm □nriup'PNn nyon n* n*n .1 
■?i ■'ia 1 ? yip .■‘n’pnnnn pnnnnn □mi'/ *?nAn pnnn 1 ? mnNnn nrnnpn fin nyi Dynnn .n 

.“inntyn nion .Kb in mni'/n Kin on 3 ny 1 mo-'yoi D-'mi'/nn D^iAnn m* 

.nmnp 1 ? muNn pi D^N^mon u/non (1 
.mi]^ nmnpn pi y^nnnn ^nid/nn mtyn (2 
nmpjn Dmnop^n ‘ptv onyAn mTnn (3 



mi'/ mnui'/n b\u nonm (mo^nn ompn) 'bnwn tumj nip miN'inn yiob Ainnn mi'/nni 

.(□mpnpnn Dmpn) 

( 3 ). 



■inyip nion .TnN Nm crt'/nm n*mnn ^ni'/nn nni'/n on yip .k 
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np'ooonop'jwi ni'ya - 1 pns> Tll'UJam *?nufU JllWn 190 


□■‘nuti/n by b^muiDn n* no .bwsacnD nity □’•nutyn *7fcy o^nn □'•iNnn 3-i 2 ,1 □mpn .3 

."limn bN^iuisn b* nmn bx^iuiDnn , F 3 -i K> ,FJ ,nbN 

.bN^iuiDn nity Q-'nuid/nb □'am ■’bnid/nn mid/n mp **3 nann .a 
T 3 ynb nD ■’bnid/nn mnn mu ysob by i ty nmyn n* 3id/n .F 2 = 500V-i F[ =800V pm .i 

:n g = -6xlO~ 3 C iyon 
.B *?h A (1 
.C bx A (2 

iyon Taynb ■•“d pbnK/nn ni3n hudd y*3b tyid/ rrnnyn -*3 pm on ^ 3 bx^iuiDn nx 3tyn .n 

. 1.8x io -6 J x*n Z) bx £-n 6nC lbTmd/ 



■unn iyom pyo □'nron nnx .7? Dnn mx b3 or-nty ,D' , nr □■‘D 1 bin omiD nty omm .x 
pn nxinnD .(DiTn yan xbb) nrb nr cpTmn nid/ nx D’anpn .'■bnon nnxm 4pC ibmaid/ 
m*n “t^d i3on .■‘bnun xin Dnn mxid/ ^x by □’•iron nid/ pn mbnid/n ns^n nn^n 

.IT HD^bJ/n 

bin nx nti/n .omra onnon pn nnxbi yanb ly nrb nr D-nnDn nty nx nyu ompn .3 
□mnupbxn my m: nnxb nro nrxn p 1 * ,yAnn nnxb □■nmn nid/n nnx b3 by lyunn 

.□nson nx 3id/m ,it nbiyD3 

nmn nx omnni pb^b \u iyonn pyun nmn nx ovnnn ,'3 rpyo3 nxmnn 3i*n3 .i 
by lyunn nx 3tyn .1.57? lomnid/ pbnum y bin punbi u nmb "pbin b^n myidnx3 ^3nnn 
□nmn nid/ ^runn pa pnnnmy nrann .anna mzrnnn nxbdinn Damn ntd/n mx bn 

.nnnr anna mbntd/nn napxnurxnty "p nxn bm 
,pyon nmn pub im nn^td/n nnau nmn oxn ,t inn n^n ’x ‘pyca ■‘bnunn nmn dx .t 

.‘in3iE/n nnon ?yAn \bb nrb nr D'nron niy □‘•nnpn nid/MD 



mpn bid/ '*b' , bid/n nuipn .nnn mpn bty ■‘nvnn nmpb niim **t** by "nun^o ^b "y*bnn □‘ , 3yiu 
nmxm ^i^n pn D' , bM'‘ii]mD tynon lidT 1 nnnn mpn .(□"‘td/nn n^n) nm^b nainn nnnn 

-1000 V ibn^ty 


nN Dvri^n nD-'yun nnN:b .luCibiiAty "urn iyun3 iyu3 nrrDn ,nnnn mpnb m 3 i nnn n^idinD 

.nnnn mpnn yin 
.yin by lyunn m^bonn dn n^n .k 
■inmid/n nnun .yin no by b^^uiDn inn ynp .3 
3id/m ,DmnupbM nnn in^ omnupb^ nb^ nny yin ni^yu *i' , bnn3 D\n y3p .1 

.nb nn Dnriupb?dn noon 
.yin ym ■•bnid/nn nityn n* \idn .n 
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np’ooonoptojii’iia-l jno 311'03An I 'mty 113. JM^KVUTX IDO 

.‘TiAn pm •’Pniynn Px^iuiDn nx x^n .n 
.pniiti/n nun ,pAn md Py ^Pnii/nn miyn Piy mm inn yip .i 



.nviinnn nmn Py ■•Pni'/nn nityn Piy nyitynn ••nn nxn .x 
.nimn lira ■■Pniynn ntB/n Ptia nx yip .1 
.(□■'t'nn nxn) 2-i 1 miDin Py cmyunn Pu/ nymnnn mnuiynn nn^n nx iii/n .a 
■ nopPx’nn mpnniy tod nmnn nnt'/y xn ox nirnn lira ^Pniynn mi'/n *?“n^ fin nyn .t 

. = 4 iPli/ 



Piy ■'irnn imp^ nnnn 1 hid .nnn mpn Pti/ mup ni£/P 2-i 1 Dilya xP □'•hid my omnn 
iyiDn nav nnnn mpn .(□’•K/nn nxn) t>\u ^Piyn loipP innn 2 nnn ,nnnn mpn 
,i?! =4cm xin pii/xnn iron omniy pm ,2,700V lPmAii/ cp-iron iiy pi □■‘Px^duid 
- p nxn 'piu DmiDn ny mnn pi pmnn ’i da prm } R 2 = 2cm xin iiyn nun orrn 

.nnir cmnin in/ pi mPnii/nn mypxnurxniy 



.non .nnnn mpnp mmnn ipy □‘nnin in/ Py nmoynn Diyunn pi mypn inn yip .x 

.□mim iiyn nnx Pi Py p/ann Piy iPmA nx iti/n .i 
.oniiDn n u nryui yyin nnnn mpniy nmyn nx ityn .a 
.1 nvrin nx ovnxn nx omnn iid/n nnx Pi Py iyonn Ptia nx nyn ,n 
pm nx yipi ,nnnn npn -pn niyiy DinupPxn man nx nym i pyoP on^nn ,n 

.□nyin 
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ni7 , ooono[7 1 7Ki nnjn -1 pm ni'oiAm m^Niyn ido 



Dram myynxn nnn mpn araupn ■'□tv 1 ? 2-i 1 □"'mum d-o^to □'■mm -‘□tv D-nnnn 
nxn) i^iy rarnn nuip 1 ? nmnn 2 mmi ,nnnn mpn *?by '*'?* ,, ?fci/n nop 1 ? mmn 1 “in? .D'D' , ?in 
mnmnn nxmnn .□'mmn "‘□tv yn 1980 V i^Tuty □'‘yx'ymm tymn nyr nnnn mpn .(a'fcynn 

.g 2 punn ]yu3 2 mmi ^ punn pm 1 mm ,nnnn mpn 1 ? 



yn pmnm ,7? 2 -20cm xm 2 in] ^ lom ,/?, =10cm xm 1 mm *?ky lovm m yim 
nmnn n'‘?ni'/nn nyatynn nnn 1 ? ra □? yn] .(pram nxn) jt = 50cmxm D^ran nty mm 
.m'nxn nnn mx "m "?y ponn m^Dnn 1 ? on"nn^> in'] D'mmn n\u yn 
.Dnnnra nx ynpi ,q 2 -i q ] anyunn yn nypn inn ynp .x 


.g 2 -nxi q { nx niyn .n 

.omon nx mym ,nryon ■y'pnnn annup^x niy mm nt'x 1 ? mm nt'xn ynp 

.□'mmn nvj nryu ■y'mnn nnnn mpn mmy nx niyn .i 


1 pno /34 .-pya 


■yVin om mymxn inw onnnn pn mx 1 ? .900 V ^\u ^x'^ramb ~ry (1) 1 'Vin nnn anyra 

Drainn nxmnty ran (2) mx ■y'yin -inn 1 ? -pix 



. 225 V -*? rvr yi'/xm mmn ‘py *?x'yramn .omiDn n\u yn mn'nnn nxyinn 
yn pmnm ,# 2 =5cm xm '‘□tvn nnn oini ,i?, =20cm xm yi'/xm nmn ovt-ik/ yin: 

.nnnr D'mmn nvj yn n^nkynn n'^pxnurxnty *p Tixn ‘mm D'mmn n\u mm 
.□'mmn ■'□tv l ?t/ miTn no 1 ? 1 nnn 'yy nn'mty punn mm nx ntyn .x 
.2 nnn ^>x 1 mmn nmyiy punn mm nx niyn .n 
.□mon nx ntym ,!?"m nnnn □nnup'pxn ray mm nrx 1 ? mm nrxn ynp .? 
punn mnn nx ntyn ,yyu mn ax .ammn ^3tv yn mrnn nn 1 ? yyu n'n 2 mmn dx ynp .i 

.mnnn '3D 1 ? n'py nn^nii/ 
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np'OQonupVa Tii-yn - 1 pis ni'U3Ani *7nwna ni^NWn TDO 



.x n^ "Pin!? nnnn ,nm imnn niyyn t-4a ioiine/ •‘poiN pi oin imnn Non □■‘t'/ino 
q) +q t>mw lyono iiyu fit'/Kin mnn .Dmiyoi omop Dinn miy □■‘ynp uinn nn^p mua 
. x ^ = 4a nrnpn xxrm +q ^~tu\y nnr iyum iiyu mid/m x = 0 nmpn N^nn (am *?iu 
k 1 ? 1 ? omn yon 1 ? ymt? ^d* 1 nr mn .p da +q nyom m mon ,umn 'py , ?nK/m ^e/Pe/ mn 


±q +q 



x~0 



—I— 

x=4 a 




."113m 


nu nod. .'ipwn mid/ o^nn Nim] ■‘tyomn mnn nntd/ ,mnn !?y B nnp] nmpm jin nid/n .n 

.1 my^nNO -|rmi£/n 


.nnnnn omnium ,B nnp] 1 ? nrm a pmra nN^mn A nnp] 1 ? mnn tin omrn 
.rr'pmopn xm mmnn mnn “piN 1 ? nnp] mNO ynpi ,ninn nymn fin infi .o 
.n'PNid/n mm] mysn^n -inmid/n fin ndo .mnn ^>\u n^mopnn mmnnn n* ntd/n 
inmE/n fin nod, .mynn "I'pnnn rpyai ihdy] mnn noid/ ,C nmpm ^\u nmpm fin nid/n .i 

.a my^OND 



mEO .x mu tun 1 ? nnm non imnn mid/yid/ l iDiiNid/ -^din P“r 3-13 iNinn imD!?id/ mid/inn 
, q 0 t>mw lyono iiyu Nim x = 0 nmpo N^m yiiyNin .omup omin mid/ myinp mnn Finup 

Nim oinn ^y l ?nmn ■•et^e/ mn . 4 g 0 t>~[u\u iyonn yiyu Nim x = ^ nmpn Num mE/m 

.(mid/in nNi) yom h 1 ? 1 ? mnn “piN 1 ? yip -‘E/oin 
.m mom g 0 iyono -pyo ^mnn mnnid/ im: 

qo qo 4qo 



-h . ...1-> 

x=0 x^l 

on nod .‘ppE/n mild/ nunn Num ■‘id/Dinn mnn noid/ ,oinn !?y 5 nnp] bti/ nmpm hn nii/n .n 
.□■‘E/ ino ramon n]]^ nmpm , 0 ^ ^ “mm myyn\n imiE/n 

omyunn miy -*m ^?y i^mm ,onpn B nnpn ^Dtynn "yx^i oion oii/n .0 

.n'p^ii/n mm] myynNn "jmiE/n noo .mnn rmypo n-'Kxmn 

□minE/m , 0 inn ‘pty y^n^n nnp] ^mii/ ,(^) mn^ nnp]!? nrn^ ••tyomn mnn n\ omrn 

.(□‘‘E/ino n]mon nm* A nnp]n (o'? miy) nnmnn mx 
.n^mopn ^n mnmn mnn nm* 1 ? nnp] m^o yopi ,mnn nymn n?< i^n m 
.n’pME/n mm] my^n^o 'imibyn t\k Nun .mnn \>\u n^mmpnn mnmn r\x OE/n .1 
l!?nno my^n i^y] mnn noiy ^piyn miiy nnpp 'iKnw 1 yn C nnp] ■?*£/ nmpm OE/n .n 

.1 myyn^o "inoityn om noo .myi]n 
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np'OUOnupbxa Jii'ya - 1 pis HMQ3A1QI *inigjnn ni^Mmn "ISO 

nuid/nb pninnn -nan minn nid/yn pi um nxmn -pDbid/ D’K/nra 
Dr'll cpmnn nid/b .□■‘nr omm nid/ oinn by □■'bmi vn .lb ayn ppdix 
ba q ,nnr ’urn iyuna cp3iyu onnid/i ,nnxnna w-itf ,crnr nom 
ayaa rbyn nyy] nnxn mnm ,nuid/nn by \vm pnnnn rnnn .inx 
nxn) y 0 xin DTnnn iid/ lain pa pmnn nr ayna .bpid/n mid/ b \u 

.(cnd/nn 

.nbxid/n ••Din] my^nxa “paiid/n nx xua .y 0 nx aid/n 

rinnn by b’wn ^pDixn noid/nnid/ ,AT ^nniin min nx aid/n .x 

.m niy^nxn -|naiid/n nx xua .pnnnn 

lam pa pnnnn natd/ nmpDb ly ,nbyn 'Dba p^byn rnnn nx Dmrn 
.nmmn mix Dninirai ,2 y 0 -b mild/ Dinnn ■']vj 

inaiid/n nx xua .iminnn rnnn rannn nr run yin vbx ’^rnn pnnnn nx x*n .a 

. y 0 bum niyidnxa 

.n' , bn'*opn rnnn mnmn ibibon "nix'? mip: irxa yip .a 
■ yaiid/n nx xua .onpn «pyoa nr^id/ nnpn rrinn bid/ n-'bjyopnn mrnnn nx x*n .1 

.g- 1 p 0 □■'biAn rnyyaxa 





.x Dipmn biy .T'ypDiDD x t** ynxb bx^iuian nimid/n nx nxnn TDDbtd/ ^pun 



x(m) 

.nr bnu inn 1 ? baipn m-pm ib^xa p’sn .nmon nmpDa ■'bnid/nn bx^iuiDn nx ~mn .x 
.x DipTin bid/ n^piiDD x t 1 ^ -pixb •'bnid/nn mid/n bniA nx nxnn nid/x pnA oonid/ .a 

:x = 3mmipn pnupbx cpnnnid/n .a 
.^ nyap naon .pnupbxn yip -py^ nrxb yap (1 
?n - 'bn-'opn pnupbxn mrnn nmn x by (oinn ix) mpm nrxa (2 
.Diipn «pyon nna n“ , bn' , opnn nirnnn nx aid/n (3 
bDVid/ -.-q jX = 6 m nmpia x^mn pnupbxb nnpnb ww mbnmnn nwnnn nx atd/n .1 

.x - 2m nnp]b yAnb 

.x = 2m nmpib pnupbxn nyAn mmnn nx aid/m DTipn «pyob on^nn .n 
ibid/ mbnid/nn mbx-'yiuiDn nmmxa nrid/n nx aid/n .x = 0 nmpia pnupbx cmnnid/n .1 

. J -i eV ni-rm^a nnaiid/n nx xaa .x = 2m nmpib yin xin md/xa 
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np-oDonop 1 ?^ ni-jn-1 pio nponni l mwni nrtKe/n ido 



,+g onn inN *?a iyun ,[rnr □ v, ar , n cmyon 'iv imNinn *pjD^i£/ xy cPTyn nDnyna 

.(0,-<y)-i (0,a) mnpia myiapn 


js!in # ,-q uyom m wry pv^nn non .pyu p-»p^n nnnnn □"nnni'/n (0,x) nnpn 

.r^y D^yiDn □ v »^nK/nn mma 1 ? oma nnr pv'pnn ^>y *?yiDti/ aaian maiy pm ,^rn 'ym 



.rmmy y;na pyon p^p^nn ^>y D^yoinn n^nwnn mm:n n* myn mrya p^y .n 

^iri] myynNa inaiid/n nx Noa .x ^\u mypnoa pv^nn *?y ^yoinn ‘pipid/n man n* Nyn .a 

.n^Nii/n 

. x -> ±00 ni'/Nai, x = 0 nii/?o ,Q-npn ^pyoa nNyniy ^ipii/n man n* atyn .i 
nr ma mnn nrNoi ’•avn Nin 'a >pyoa nawni'/ 'xipi'/n man oinn nrni p^y (nmna*) .7 
. x ^\u mypnoa yiptyn man n* piNa nxnnn uuik/i p 1 ?^ Nin 
.(0.75a,0) mipinn nmmn pyun ■’nnpin pv'jnn nN nya o v nnfcyn .n 

nnaityn on nlq ,x = 0 mipia naiy mn -)Whd nr pv^n 'Pky immnn t\k zkti/n (1 

.n^Nii/n ■•Din] myynNa 

p-»pt>nn *?\u n^n-'Dpnn nrvnnn cmpn «pyon nna om^nty mmnnnid/ nNin (2 

.x Ty *?y inyuna 

.x my ^>\u ■»W?ii/n p'pna myn p^p^nn nyyi naty nnpm □ip-’n nN yap (3 

.p-'p'pnn nyun nN m^na iNn (4 



p-*) .Dmai-iDa 4 He +2 m^n nr* myyon .mp-'p'jn pa npirann nmpn 1 ? mnonn inNa 

tind ^ru pnnnn anpnn onionon an kvj pm .(D^nuia ntyi omuriD okyn aamn m^nn 

.mmrn nikyxinn la ranm nniana Nymn or^n p-* 1 ? 
nrrnmy pm on it mi^jannn i^nna rn^nn p^ ponsn pa ^nmnn pnann abi/n 
yi] 1 ? "li/Din Dv'pnn p-*ii/ ,6xl0 4 m/s Qi^nn p^n n*n pnana mniya puiiDn 

.it myaa mn^r laiann mniDK/i .mbwinnn n'pnna 
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np'uuonop'jfo m-m -1 pnD ni'tmni *7nvyra ni^Nwn hdo 



pnnnm aim lyono pyo (1 nib) ivbyn nibn .nr 1 ? nr mbapm □"poi* mmb mum 
'•bni'/n niL/ omia 77iiy ,mnibn *7yty miyuDni'i nNyira iyum pyo (2 m 1 ?) 

.(□‘•linn n^n) ^bid/H nibn bN ’ivnn mbnn 1113 m 10 2 N/C mn^iyt'/ 
]ii" l 33i ,mmbn ^\u p3fcy bbnn b* A nmpn noioi ■'poiN pia3 nyity □'oaopbN nm^ 

.mni’? 1 ? bapnn 



la pnnnn ,v 0 = 10 6 m/s N*>n ,4 nnpin ‘•bnt'/nn niiyn bN □■‘inupbNn no^iD mmnn :pm 
by byion 7313 n m 3 .mmbn pn pnnnn y*T3N3 ^ nnipim 0.4cm Kin mmbn 

.DiT^y byion ‘■bni'/nn m 3 1 ? ona mir □'mnupbNn 
:niN3n mbNtyn by myi .□■'tynm nnNinnn Dn^n n37yn3 my 


.mmbn pn Dnyura □'onupbNn n^iNn piai b7iA nx nii/n .n 
.nbi37D Nin ■'bnii/nn n7ty3 □‘mnupbNn bty Dnyun bibon ■‘3 nN7n .3 
.1 nibo D'mnupbNn nyAD mipi aiy^ nx 3tyn .a 
.1 nib3 D^nop^n *?td/ (piai !?m) nyADn nn^nn tin 3ti/n .7 
'py pbntynn n7B/n *?x dtiu^ yA73 .minupbNn bty mbmimn rrrrnnn nrn n 3 ay nn .n 
Nin mmbn '•ifc'/n 7n* b3 -piNty pm .1 nib3 lyAD 1 Nbi mni 1 ?.! p 3 bbnnn iNyty mn 


.8 cm 

.□7ipn r |'*yD3 7Ninnn nnpro mmbn ian D''3i70pbNn JW'y pia tin xxn .i 


□a3inn mmbn .nrn nr 6 mm pnnm Q^x^mn o' , bapm d^pdin mni 1 ? ■'ity □''Dim 
.nnNn nibn *?x mmbn 7nNn pann rn^ ■'bnt'/n mvj anna 77 ity ~pn nN^iroi ,nnn 71 pnb 
nrnnra ^-3 imon^ nnipin mm'jn p3iy bbnn *?x 110133 .v^in ninety .minupbN nmbN 

.(□■‘li/nn .7*7) v 0 =8xl0 6 m/s 

□bibonn moio dh ,mnibn pa Dnyun ibnna ormupb*n by byan -•bni'/nn nonn n*mn3 
nynn ipb byn 2 mm pnnn3 nN^nin B n7ipia nim^n p 3 ti/ ^nnn □■'n^t'i , 7 tyn 

.(D' , ii/7n HN7) ' i, ?nbynn 77 ^ □no'*33 '•id^ □' , 3i70p!?Nn 
.10cm Nin nim^n ' , 3tyn 7nx !?3 i7iNiy pm 
:niN3n m'ANid/n by myi □'*id/7n3 nyamn naan n37yri3 7ryn 


• B 7y A -n -)77n tin 7i3yb D' , 3i7upbN l ? npibty inrn hn 3 u/n .x 
.ima jin y3pi mni 1 ?,7 ■'iky p3 77iti/n ■'bnii/nn mwn nn^iy jin 3ki/n .3 
.7nr m3? ‘?N' , y3i3iD3 N^n 3 mrnbn pnn m yopi ,mm*?n ^\u p3 nnnn tin 3i^n .a 


30 













np'ooonopto hmjo-i p^d Jii'imni bnvun:i m^xBJn ^do 


.B nnpn □’mnupbNn nrrnn fin 3.\u n .1 
D^nn Q^iAnn idk bp ■•nab ,n"iw ‘■d □mnupbNn biv Frnbnnnn nrpnnn n n n^im .n 
.■ymniu/n fin mon .nro ‘‘D ynp .mni'/n Nin dn .Nb in mrwn Nin dn ynp 

.B iv A-n nyiDnn inr (1 
.B rnipn y ma itpda ErmopbNn b \u nrpnnn itd *1 (2 
.(j/ 5 bran) ■‘bnu/nn mid/b dfid^d nob DTnupbNn nyun ipn 5 rmpnn pmn (3 




bbnn bN it nnN it ,a ■•p-'pbnn nma/m DmuriDn nHDTin nnN ,nuni/ nim^ ■'niv D^ron 
yronm E t>m\u ttin ■■bni'/n miv mia/ mrn^n yn .mb'apm d^pdin mm 1 ? yniv 

.(2 m 1 ?) yinnnn mbn bN (1 mb) ypbyn mbnn 

mmbn 'i\u ynt'/ yanNn nnp] ~p 1 '•p 3 ^ vvdd. ■’bnt'/nn mw 1 ? rnowa crp-'pbnn mmbN 
mb:i mvAiDi ,niyn ibibonn moio in .-■bni'/nn mivn nvD^nn nNam:> .(mid/nra A rmpin) 

.(□"■ivnri nN~i) 2 



by byipn -■bni'/nn mo 1 ? emu nm it mynn nraDn rnD .d Nin mn^n ’’□ty yn pmnniv yim 

.□■ , p 1 pbnn 

:mNnn mbNivn by myi □‘‘unm mNinnn □'■man Fonym inn 
.■'bnt'/nn mua DFiynFQ a-r\ ^p-*pbn naiNm omonDn naiNFi yn omn fin nid/n .n 
-xi ,2 mbn niB/Mnnn rnipab iy ,4-n yin tin Tuyb yiunDb npibty imn tin f p -n ino] .n 
•«n ynp .2 mbn niK/aannn nmpab ly j4-n yrm fin noyb a p-'pbnb n pt>\u 1 mn fin t a 

.cmnTn mv yn omn on niyn .im 1 thn nbN d^dt -piy ynn 
2 mho nyADH nnip]b ny 4 nmpann x ma Tiron mmbNn ^pnyn yn omn jin mvn .a 

iD-'Nnn mnpnn 

.■'bnivnn mii/n bN dficdd ■•iDb nimnn nmN bp mmbNn Tiiyn p-'p-'pbnb nii/ND (1 
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np-ooonopViJii'yi -1 d ni'oum *?nvyra ni'iNejn i9o- 


.’‘bni'/nn nnid/n *?n □no-'io ■‘nob mump man]* nniK iy mm^n Tityn □■ , p‘ , p^n!? 7 k/nd (2 
Tiii/nii/ □■ , pv ,?nn ^10 ^ ,2 mb:i nyiDn jrnT*nn biy y -n pn omn nN nid/n .7 

.mm^n 

ly^ty mn by NDbxn v’P^n niTnm omLmDn mnvin pn omn nnnb “pi* nn yop .n 

.•yaiid/n nN noon 72 mbn mip: nm^ 

1 p70 /44 mya 

t/ = 6cm pmnn mNymn omyui □’‘b'upn ,D’ n pDiN mm 1 ? pniy bbnn bN on] a p^pbn 
innwyw 7' , nN '“bnid/n rnty omm miti/ mm‘?n byiy ■'bni'/nn lyunnn nN^ino .nrn nr 
.•pnbid/ D^nra nNinniy n d (2 mb) pnnnn mbn bN (1 mb) p^byn rnbnn pnnn 10 4 N/ C 


y * 



pnnnn mbnn 1 cm pmnn n^^n]n A nmp3 "*|77 mm^n poid/ bbnn ^ oddd ex p^pbmy pn] 
7yn p mnr nnim K’m , v 0 = 6xl0 5 m/s jrn it nnipn a-n pv^n niTnn .(midnn nNn) 

(cridnn nM7) ■'pDi^n ipn 
:mNnn mbNii/n by myi □■‘t'nnzi nnNinnn on^n nDnynn nryn 
-P^yn mbn K/Hnn ipn a-n p-'pbn iTayiy p mnrn mny ^brropnn -pyn nN niyn .n 

mriy p nmrn mid/ nnpnn pnnnn mbo a-n p^pbn biy ny^on nnip] nN B niNn ino] 

.D7ipn p^yon raxrnw mnrb 
. B mi pan myi v nN =Lti/n .7 
• B n7ip2n a -n p^pbn ny?o n mnn nN ntd/n .? 
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i jno in-jin inns ni'imni ■rav'/ra m^Ne/n IDO 


npmuonup'PNn rrpyn -1 piD nvyn inns 


bn by crbyiDn □■"bny/nn rnmnn -o ,xb .a 
nbiyo mniD any/ ,D-nron ■ny/n m* 
om □ v, mD mmnb o-uy/na ,naum 
.2 oira ornmnn D-minn *»]y/ roiynb 
.1 mnb OTa nr dm nr □■'bean nbN mniD 
minn mnb nn \u 1 uinn mmnnn pb 
7j=( m] + W2 )g m-nnnn ly/ by byinn 

.('i tvd nxi) 

D^yunn ^y/ yu n^mn mmn i n ,p .x 
pbi ,ym ■‘Dbn 2 uinn nn^p by □'■byiD 
.2 mnn mnTinn nbminb □’■nma nbN mmn 
iy/n mN bn by □'■hymn mmon .i 


Tz 


:Nnn cry/ira [riNinn ^minn 

4 

Fix 



mig 



□■"bny/nn mnon cpayin non cpynm .n 
: +Q ]yunn by □■’byisn 


:bnpa ny/n mi nn my 

... „ kQq 

a 

kqQ 

(i) r 2 = m 2 g+F 12 = 

“1.25 a 1 


Ja 2 +(o/2) 2 j 

a 2 (l + V3/2) 2 


= y—(lO) + °. 144 = 03 44 N 

:bnp] yiy/Nin mmn Tiny 
(2) T l + F 21 =T 2 +m l g 
( 2 ) nNny/nn. ( 1 ) nNny/nn T 2 fin n^i 

ibnpn 

T x + F 21 = (m 2 g + F 12 ) + n\g 

■=>T X - m 2 g + mjg = 0.4N 

■yns* onNnn 2 innn nmmnny/ i_ ra .n 
2 ni: by bymnn Pny/nn ninny/ □"••‘p^nb 
imnn mnb mron ixnm ibm;a nny/ 
nmbn ,nr mm by bymnn 

9x10 9 (4x10' 7 )| ?2 ! 


0.1 2 

|^r 2 | = 5.56xlO _7 C 


= m 2 g ~ 0.2 





^F y = 0 


Jfc 


|G 


kqQ 

^ + aV3 / 2j 

I 2 2, 

1 a I 

[l + V3 / 2) 2 


(2) 


ZF X = 2 F x cos a - F 2 = 


k.Qq 


2 1 


1.25 VU5 ( 1 + ^/ 2 ) : 


= 1.144 


kQq 


ymnn Nin iby/ ymnn pb pnnn bipy/n mnn 

.x-n T*hi by/ mnnn 


.n w m mmn mbym DmiDn ny/ by .n 
mN bo by bymnn Pny/nn mnn b\u ibTU 

:Nin ny/n 

\v | — If |-%M- 


9xl0 9 (4xl0' 7 ) 2 

a? 


= 0.144N 


33 









1 pio 1 HUS DM 03 An I bmyni JllbKe/n 190 


"•ymn npnpn ■‘bniynn miyn pm im^D 
.cmyinni'/ y m innn Kin 
pb , SF = rt* by yin] bipiyn nnn n 

;bnp] 

IF = g'F = (-40 x 1 O' 9 ) (68,911.7) = 

= -2.76x10“ 3 N 

man yn’D -m wn nr iyd itpd in/fo 
limn imbu ,ir nnpn bipiyn ■‘bntynn 
.□■‘K/iraty y-n m bid/ ■’b^bid/n 

nifcyn hn buzib punn bid/ nitd/n .i 

"pin Kin im): ,nnyunn ini'/ biy bipid/n 
pb ..y-n m bty pma imn nvnb 

:D^prpty "p nvnb yix q" punn 
9xl0 9 k"| 

-£-L = 68,911.7 

(0.lV2/2)‘ 

=>$" = -3.83xl<r 8 C 



1- p by Dn^mn □-‘■‘bnt'/nn miti/n nty .p .k 
,(0 mipia) onnn n^Nm. Dnyunn 'w 
miyn pb .Duron Dnxnm obim □'*iik/ 
.ODNnn it mipan bipiyn ■’bni'/nn 
mN bun lynn ■‘bnt'/nn bN^Dunn n ,Nb n 
Kin x-n m by nmpun bm onyunn myn 
bN^TUion mnpin bDD. pb pirn bin 
bin *m Dnyunn niy by i^nn ■‘bnt'/nn 
b^^DUIDn ,piDD ^TOrND. pi) ^T*n 

.(oDNnn 
:Man Q^inn iTy] .a 



0i 



15cttr 


o 





* 


inn ,nbyn nbu Kin nr no irmiy in xn 
:pb pb^b vj nnnb x^n q 2 punniy p^onb 

q 2 = -5.56xl(T 7 C 


bm Min nnnon nnpn ■'bniynn niK/n .n 
by byomn n bnt!/nn nnn n* iNnnn ■‘bpm 
bin nrn 1 .it nnpn nxanDn pun nnn'* 

. N/ C mti nr 

ynp3 nnion nnpDX ■‘bnt'/nn nnyn yim 
inn pun by bysmn ■'bnid/nn nnn pirn 
it nnpn Kxmn nvn 
nnpn ■•bnid/nn nnyn ,it riiah n by 

- K' 

~\vjkd ,E = - L - :iunn '-r by yim nnion 

q' 

-i ,it nnpn mmn nnn inn pun Kin q’ 
pun by bynty Pniynn nnn ^in F. 

.it nnpn innn 
:^nn d'h/iji: ti/nne/] n 



^3 = 


9xl0 9 (40xl0 -9 ) 


(0.1V2)' 


= 18,000N/C 


:D' n P nn own: mxmnn □’•pan nDivnn 

*E X = 0 

TE r = £ 3 +2F,cos45 = 68,911.7 — 
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i j?iD ni-yi inn9 jimojaeh l in«;n:i 190 


"*3tyfey p^on 1 ? im .Dmyun onnDn '*3ty 
.DnAim ditwok/ D^yum ornyu onmn 
miDn pvn punn yiyo a Tronic pr'Dn 

iT'iT* b 

.2'k ^yo nraiy ir 1 ? nnr nmiynn .n 1 ? (2) 
■‘‘ailt: 6 ttd □ k ^niy ,pmy "rn'Ann (3) 
lyunn ^An nu’p in n^ivn 1 ? "Aiir p-^im 
D^nm "lNinniy 'dd ,a hid 'pyty *avnn 

iNnn 

b 

Fy 

1 




,6 mon 'piy 1 Tio -no^niy ^li/n punn 
■arnn pun 1 ? urron lAim p i^iiah mit:/ 
\b minn b\u 2 i^n) ■*3ii/n nin “auyniy 
Nymn ■avnn \ yon 1 ? nnr mnp 1 nnxn 
mun p 1 ?! ,F,>F 2 *o tap: ,a hid 'py 
pm ,a mno pro 1 ? mm b *vmn 'py 'Aipiyn 
nrroi£/ *p D^nDn my to nn^iyn nn^ii 

.-‘‘Anon xin 6 

nnim ,TQn n 1 ?* T^ n 13’*^ b nrnn dn da 
nsm nyn o .a nron ya 1 ? no nmii/n 
.nmnn m^ip^in nnnn b nron mop 
p p ■pipty no nmi nr mirpn nN*inn 
ynpp iniN o'?) a iron lno 1 ? nVip^in 
nnpm nmiiy j^n namnni ,(n!?yn nnoiniy 
"liyrrn^ i 1 ? mnriy 6 iron p *?ipty no nr 
">d *?y b nnn 1 ? nt'/m a iron da) a 

.(yium ^ vj ^)\ ut \ pinn 



E t =E,=^ 

r 


:u"pr)n ^wkd 

9x10 9 (2x10~ 9 ) 

V ■ ■ — y = 288N/ C 

|Vo.l5 2 +0.2 2 J 


□•‘BTira mNinnn xy DO^n nnnym 

o'pnn 

*E X = 0 

ZE y = 2£jsina = 2(288) 

= 460.8N/C 



nmpn ynup'ANn p Psion bipm non .n 
ynup'?Nniy od .0 mid/Kin nny^ yion v4 
t'r ,nr no nysiynn mPyn nyrn yym 
nmmn v nn^nn A rnnpn i 1 ? nopn 1 ? 
.xnn ■'N^nn n\ n n^pn n^i ,xy miy-’n'? 
liup] 'ivj ^lyn pinn mn‘ i ii/n “?npnnn 

in^Aynn nyunn 

i i y2 

^=kl^= w .y 

nniyty • ,l ?Aynn ‘pi^onn ovti Nin F my?s:D 

.0.2 m- 1 ? nr nnpnn 


v = 


eFZF 


m. 


S 


(l.6xl0^ 19 )(0.2)(460.8) 


9.11x10 


-31 


= 4.02x10 



.M 


'iuj yD. n^nii/n n^m tviy in un ( 1 ) 
□‘‘Diyo DmiDn p^on^ im .□■‘ninn 
miDnty pPDn .nnr ijt'd Dn 1 ? tyiy □’•lyunn 
.p da -am ^ -ninn ^nvn ]yu m ]iyo a 
n^nTn mniDiy 'I'm. nn .nnnnn ^“7 (2) 
□n □■'iron ■‘iiy vn D^yisn □■‘^niynn 
□Pm □■•iiii/n ,nniAni PiyD mnin 
*'11y ^yty D'nyonn dn: i^dn dih’d: D^Aiim 
mo nn dx .p 1 ? .d^tiad D v nii/ or^ DmiDn 
m^nn mmrn da ,mnr onnDn 'w ■?vj 

.miK/ Tnn 

.n 

pn nzrii/n nimn nyo D^yiDti/ in nn (1) 
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1 jnD ni-vi \nj\D ni'imni *7nwm nibNwn ido 


U A - —^-x 2 = 2— 
a 


JF(4->,B) = 4^—2—^- = 
a a 


= 2^- = 1.44J 




T^nnn y*nn -*bniynn mtyniy mnyn .7 

pt by n:nna nr 

2) = -(t/ 2 -[/,) = [/,-t/ 2 


rp^wsauion n^-nan £/„ niyND 

ixni nnnynn biy nbbnn n-'bniynn 
n^^yDuion wn U 2 -i ynbnnnn 

.■‘Dion nynn nmynn bty nbbnn n^bniynn 


n j = 2.16 J :n' yyo "*Db 



^(9x10 9 )(4x10“ 6 ) 2 

04 


4.32J 


n* 

^ =U X -U 2 = 2.16-4.32 =-2.16 J 

^bniynn mnn itpd n n-'b-'bty nm ir mny 
~m:in ,rr*Tn m3 Niniy ^-nyunn yn byiDn 
irmay pbi ,pnynn y-rnb nr mpnn 

.rpy^by 



lTDnnn bipiyn -‘bnt'/nn nmyn '* D-'tynnn .n 
^ iyiy nn*n ,nNr .odn Nin yinn biy 
niy bn ■*!■* by Dnynn cr'bniynn nrriyn 
1* DbTun D-*niy -ponb* ini* by Dnyun 
nr [rbunn nb* nniy pb .cmron onvun 

.nr nx 

□-"bniynn nniyn nyxiN ,’n D-'iy-inzL 
biy -iminn onyonn nym* ■■t by onynn 
:b miiy Dnn in* bm .ob-ma crnty ynnn 

kq _ 2kq 

(afi/l ) 2 "^ 

d^ifq n^innD Nin nb* nniy biy dhto 

rNnn 


^3iy yn cby-ian □"bniynn nimnn .a 
.□yivnA onxnm obnun □ v nty omiDn 
m* bn by hymn imnn mn ,n*r nmyb 
my biy nionnty bbo) nniy Dnnnn myn 
.nmiy nr^nn nrmrn pb .(mrny Dnrrnn 
iT'nn nnr nnnn minn biy n^unn rpnrn 

.nnr mup 



nbbnn n-'bmynn n-'b^Dumn n^m^n ,n 
bn mno N-'n ,nnn3n Dnyunn nnnyn biy 
bn biy nvbmynn nrb^yDOiDn nrnj^n 

:n"*ynn cnyunn n-mr 


U = 3 


kq' 


a 


= 3 


(9x10 9 )(4x10 -6 ) 2 

02 


2.16 J 


N^n ir nmiyn biy n-'bp-'ron myntynn 
nmnn 7A3D mpiynb ty'iy minynty 
b'bn D^yonn n?^ nnpb nD □■'■‘bniynn 
nr 0.2 m pnnnb iy on^n "•Dior^ pnnnn 

.2.16 J ^n ,nrn 


mM biy n-'bniynn n-'b^^oion n-'na^n .n 
my -»t by n^iD.n nniyn b'bn o^yunn 

:^n ann^n anyunn 

£/ _ W_ Jr k£_ = 

a a 

(9x10 9 )(4x10“ 6 ) 2 

= 2-- !± -— = 1.44J 

0.2 


N-'n ir nmiyn biy n^bp'pDn myniynn 
ybniynn nnn ihd ypiynb ly-'iy mmyniy 
-•did]^ pnnnn q ]yunn n?^ w nnb nn 
-•Diyn □■'^^nDn □''nn^n □"‘Dyonn ■'Diyn 

^■*n "lybiyn npmpb ny ,iybnynn mpnp 

. 1.44 J 


.a 

F(4^5) = -(^-t/ s ) = [/ s -[/, 


U B= h_ x2= 4^1 

all a 


my^D 
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1 jno m*iia inns riMuiAm ■jnu/ra ido 


1 kq 2 

V2 a 

n^ron n^nE/nn n^^^oiDn mruxn .1 
dido jwion PMyun roiyn 
^?d bw m^na/nn nr^y^uiDn nvamNn 
.ronym DMiu/n DMyunn jrmr 


= 0 


-2-^U ** 


a4l aj2 


4 


*( + <?)N) 


a 


+ 2 


iD^npn '* mpnn 

kq 2 


kq 

a 


2r 2 


\ 


V2 


-4 


= -2.585 


aV2 
kq 2 


y 


a 


:D' ,, ?npn 'n mpnn 

g 2= 2^1 + 2 *(.1?.) N ) +2 M. + ?)N) = 

a a aV2 


2 fo/ 2 


-1.414 



a 


jin pnD 1 ? ■'td ypt'/n 1 ? iyt!/ nrayn .n 
:^n ’n □■'Sd/ira mNinnn DMyonn roiyn 
iy iy mnyn ,nNT nmy!? . +2.58£# 2 /0 
□Myunn ronyn nx piD 1 ? y'pwn'? 

.+\A\4kq 2 /a cminm mxinnn 

mxinnn roiynn nx pnp^ 'id 
pVi , 1 m 1 n^n* nray niyrn V □■‘I'nra 

.-inr* rrmyp x^n 
miK/p rmynn rttron mmxmy bDD 
rmyn ■'inr mup (■' , 7 ,i ?[y xviiy) 
.mnD muyp mnn miynn .u^mnn 



in"*] .D^non Miy vn rym main inxn .x 
n ^yn on amiDn Miy 'py DMyunmy p-'ori 1 ? 
□rmiyiy ix D^nm oriMiy .nnr imo 

.n"b'bvj 

p^on 1 ? *?Di] x 1 ? DMyunn ym 
mi y yn Q-'byiDn D v,, ?niynn mniDniy inxn 
□Miiyn .raum rYnyp mrro on □■nron 
□Myunn dx i't'px pyivDD. p-'-ranm d^toi 
. o'jim DMity ppx p-nron mi v by 
mx by D' , *?yiDn mmpn nx piiym .□. 
pinn nrym ,xnn □■‘ly'inii nxmnD .□’nron 

.yiuin ^su yuyxnn 



+q 


-q 


:b^pi p-'iynra mxinnn □ i T^n roiynii 
HE =0 


X^=4 


^lcos45= 8 fe^ 


V ) 


a 2 J 


=W2*f 

a 1 

MtJ/n .yann b\u itD inn ^x^uipn .n 

.odx 1 ? miiy ,D’ , npnn 
! ^(^->^) = ^(F b -F 4 ) ip-pnn .j 
D^N^iuiDn an F 5 -i nii/?o 
"i^iy ‘‘T* ^?y nn^nnn ^4 nmpn 

.□Myupn n\Ltt>\y 
:dP apn V p-*iynrQ 
^ fc(-g) , fe(-t-g) fcgf 1 , 


^=2- 




aV2 a IV2 


* r ( -? ). + y( +9 ) 


= - 2 - 


kq 


— 2 x ■ ,— 1 *— ^ j — 

«V2 / 2 aV2 / 2 av2 


:^np3 id^? 


W q {A^B) = q{V B -V A ) = 

=q 


-2-X M-L - 2 ' 


a 


V2 a l V2 


kq 2 kq _ kq 
~ ^2 + ~~~ 


2 y 


« V 


2 - — 
V2. 


<0 




:p n, ?npn 'n □'•lyim 
_k(-q) U^}) k{-q)_ kq 


a a a-j2 a-j2 

k(-q) k(+q) _ 2 kq 


+ 


n - 2 ^ ' 1- ( 1-—* * -fcrf r*“ 

flV2/2 a4in asl2 


:^2p3 p^? 


Wq(A—>B) = q(V B ~V A ) = 
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1 [7id ni'Di iiihd ni'Uiani ‘inwm ni'wwn i9Q 



(2) F e =\q,\E = qE 

yiid/Nin pinnn .^ = |^i| = |^ 2 | o^prin iki/ND 


liF - 0 => qE = T sin 10 + 


^npD yiur'a ^\l> 

kq 2 


XF y =0 


4£ 2 sin 2 10 

mg = T coslO 

nNiiu/m n^Dtj/n nKiiE/nnn T d?w 

i^pDi rmu/mn 

mg kq‘ 

= ——sin 10 ±—t—— 


qE 


r 2 

coslO 4/ 2 sin 2 10 

1.865 x 10 12 q 2 - 10 5 q +1.76 x 10^ = 0 
q 2 - 5.36 x 10 ~*q + 9.45 x 10 -17 = 0 

:*?npnn nmnNn iwnumn ynriDn 

\-z 


q 2 =-5.17x10”°C-i q x = +5.17xlO” 8 C 


in 


g 2 = -1.8x 10~ 9 C-1 q x =1.8xl0 _y C 


-9 



U 2 =U^= 0 nki/ND , W F = U 2 - t/j .n 


rr o £(5nC)(-6nC) £(5nC) 2 

(_/ _ 2. I p=— — 

o.i 0.1V2 

= 2(-2.7xl0 _6 ) + 1.6xl(T 6 =-3.8xl<r 6 J 


i^np] p 1 ? 



_kqg2q 1 )_ _ kq: 


(\\ F 

W 21 (2^sin6) z 2^sin z 6 

:^npD yiim yud/Kin pinnn 
£F,=0 =>F 2l =T sin 6 

XF V = 0 => mg = T cos 6 

F 2] - mg tan 6 iD^npn n \>k jyinth'/d ■‘nt'/n 
pm (1) nNiip/nn F 12 . 

— 2 ^ 2 2 ^ = mg tan 6 


2t sin 6 
=> q 2 = ±i sin 6 

- ±(0.2) sin 6^ 
q 1 = ±6.4 nC 


12 mg tan 6 

V a 


l 2(S) 

1 g tan 6 


9x10 


= ±3.2nC 


,^n\u nn niE/n pron nuo 1 tttdk/ in^n .a 
.tint nmy 1 ? .■avn T^y lyunnid/ p^on 1 ? im 
p 1 ? p'pniynn niK/n pro to nuo 2 nro 
.■‘VOi'/ r^y lyunnt'/ p^on 1 ? ino 
■p* 1 ? unn d pn nrmrni'/ nn*n 
>y n^yoinn mmoni*/ n'ln 1 ? on ,mnr 
□Tuy ^n\u nn mi£/n ■»t» ^y ooyunn 
-i \q-\E :□ n n 1 ?* mniDi in no .o'rma 

^y D^yunn p 1 ? ,|^| = |^ 2 | :iy tap:) ,|tf 2 |£ 

.□m^oo □nrum d^tijq cmii/ mron 'i\y 
.■'b'bvj q 2 -i'iv n i^nd 
mN ^?y □"■‘pyion nimon nN mt'/i] ,i 
:>on D-'u/iru iNinno .onmn 
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i ni'ia innD ni'cmm *7ne/ni ni^Nwn ido 


^ Qb_ _ RbV_j_k_ _ Rb_ __ 2 
*a *^/A; ^ 


mN ‘ad ‘Ay a^yiDn nuron dn Diidn] .d 
:N nn D^ma nNinnid / 1 dd .d^iidd ntyn 



^P 3 ’ F ab=~ F ba-'' ™ a g = m b g -1 in^n 
.10°-'a nyi da nnid/ rmid/n rrnrniy 
□n :?on piND da it nx^m 1 ? y^n 1 ? Did/DN 
-a -px'A yiid/NDn urnn yuid/ rvrnin nx inco 
,/?-n “idn 1 ? Htd/n mnn -pnty rmirn nxi ,« 
rpim] 'Aid/ yiid/N-in pinnn "ADp: 

rsina = |Fj 


T cos a -mg 


tan a = 



mg 


I'ADp] pDn 


:^Dp] ttt nrnND 

tan p = J^i 
mg 


niNnid/nn Tiid/n *ADp] ,|^| = |^ a |-^ "inxn 
nvurid/ yrPDm , tan a - tan j3-\u mmnxn 
.a-p-\u *ADp] m'Ayn 9(Va 0 -pn in h'an 
:onpn ^yca ‘ADpnnty iid/pn Tinn .a 


I'ADpn ,tana = 





= tan a 


(2^sina)“ mg 

(2^sina)“mgtan« 
=> = -- ~ k - 


^ = U 2 - 1/, = 0 - (-3.8 X 1(T 6 j) = 

= 3.8xl(T 6 J 

P’lrini? hd y^n'A tyty mnynty inxn .3 
nvi '‘d-iot'n pmn'A nm nr Dnyunn nx 
.miid/p rmynnid/ p-'on'A inn .jruvn 
rpA’iDxn xvi U 2 nid/xD ,W = U 2 -U l .a 
# 2 punn *Aid/ n^nid/nn rv‘AX' , y:iuiDn 

:yo"nn rDinn xinid/D 
_A:(5nC)(-6nC) + A:(-6nC)(5nC)_ 

2 ~ 0.1V2/2 0.1V2/2 

= -7.63 xltr 6 J 

n^nid/nn jv l AX'**:ioiDn rvAnaxn t/j-i 
:g 2 ponn 'Aid/ rvn^nnnn 


tj _ £(5nC)(-6nC) &(5nC)(-6nC) 

U 1 •—- h 


0.1 


0.1 


= ~5.4xl0^ 6 J 


:o^3pn pb 

W F =U 2 -U X = 

= -7.63 x lfT 6 J- (-5.4 x 1(T 6 j) = 

= -2.23xl0~ 6 J 


■.n^pnw q’ pun rrurVA ty .1 


_ 2 .. k(5nC) < k(- 6nC) | k(q') 

0.W2/2 O. 1 V 2 / 2 0.lV2/2 

8*(nC) , 2*(g') Q 

0.1>/2 O. 1 V 2 

•g' = -4nC 


= 0 


-i q { □nyunn ‘ai u *ai p\ur\ - |t ?nid/nn mid/n .n 
nibynid/ ^id p^? ,ddn Kin ynnn tdidd g 3 

,dd^jt‘ yinn ^ty iTDim ‘Aiptyn ^nid/nn 
pun yiD^in 'Aiy ■>ymn npipn mn^? iy 
= -6nC"im'?D , q 2 pun 1 ? nntyn 






= y 

R„ 


tfa ~~ 


A: 

A: 
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1 piD inns ni'cmni *mMJ rn m^xvyn ie>o 


lyiUT 1 ] 



(2) r COS<2 = mg 


tana = ^2 


mgd 2 

9x10 9 (4x10~ 8 )(2x10" 8 ) 
t4(^)(0.03) 2 
>a = 5.7° 


= 0.1 


iD^pnn .7 

. 1.5 cm , _ , 

^ =-= 15.lcm 


sin5.7 


.n 


^(W2) = -(£/ 2 -£/,) = 


_ kq x q 2 kq x q 2 


r ]_ 

K f l 


1 1 
= %2 I- 


r 2y 


= 9xl0 9 (4xlO" 8 )(2xlO _8 )f —--- 

v A A 0.03 0.0 


\ 

015 j 


- -2.4x10^ J 


mV? zl^d iiTon 



E = Inker = 311N/C .n 


.nyinn 


'pnpii .n'yyn ‘‘d'pd -arnn yiron nN im] .n 
:yior*] *?ti/ -p^Nin pinnn 


qE + (-mg) = 0 

_ „- m S .. Two* 10 
9 E 311 


6.43xir s C 




2?.= 


(2f sin a) 2 mg tan a 


= ±21 sin a. 


I mg tan a 


2k 


„^ -ilOtanlO 
= ±2(0.3)sinl0 ,100 ° 


2x(9xl0 9 ) 


q a =±4.6x10‘ 8 C 
q b = ±9.2x1 O' 8 C 


■pm ■•d) □■"nvri cpDyunnky nriNn 
D^rron nx inn] .(■qtti V ^xiuiDnu/ 

.□"'■'npnn 

|/r I \j? \ 

,tan/? = ^—^-i tana = J—^ -\u ~inNn .1 

'tk ,|^| = |F^| \\u □■"prin Tnnt£/ nriNm 
on"* a^p-\u ’pup] m a g*m b g on 


.D^yunn pniy 



2-i 1 cr-iron ■‘iiy *?y cpDyonn tin inoi .* 
.nnNnra ,</ 2 -i q^-i Dim ymn inN 1 ? 

I'pnpD iyonn tid^u/d 

(1) ^ +# 2 =6x10 _8 C 

i^npi □■‘iiTDn ■'Diy \>y □^^siDoiDn ypinym 

fe?i l«h 
R { R 2 

( 2 ) ?i=~ L ?2=25 2 

:^D.pn (l)o. (2) nNiiiyn 

3<? 2 =6x10” 8 C 

=> g 2 = 2xl0~ 8 C =>fl =4 x10 _8 C 

mrvD an D-^ni'/nn rpvnn mmoi iriNn .□. 
D-'TAiim □ v ni'/n .nnuni n’yiyD 

,mnr □"nron ^ij/ mon^ ,diit*d 7 

.a = p i'ijlPi 

m* t>y □"•‘pyiDH nirron jin mum .a 
nNinniy 'dd ,(1 -iron omiDn 

^ yiiyNin pinn ii/nni'm ,*:in crty-ira 
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i pis ni'in \nj\s ni'tmm *7ne/n:i jw'iKwa "ido 


: , *t‘ by mini 

W q (b-*a) = U b -U a =q(V b ~V a ) 

ibnpnn nr ntd/pn 

WJb^a) 
v -V =—i-_- 

o a 

q 

:bnp] ,V b -V a = 3,000V-i in xn 

Wib^d) 

-- = 3,000 V = 3,000 J/ C 

q 

V b -V a =3,000V no'an mynid/nid/ i?on 
nyinnnn ■‘bnu/nn niDn nnnyid/ >on 
bN mynn mbnn 1C ibmid/ pon mnyra 
.3,000J ’b"*bid/n mbn 

V -V 

E = —-- - mi/pn fcynniy] .a 


livon j; my bid/ -aynn "pron nN mm 
mbn by _y = 0 nxi (a bN Z?-n) nbyn 
,V b =0 [bnpi indd .(6 mbn) -aynn 
my] .^=0.1m-i p/ 4 =0 ,V a = -3000V 

:bnp:n 

E= y.-n (-3000)-0 

y„-y 6 01 -° 

= 30,000N/C 


1HDD Nin nnib:) pnyn bnpnnid/ mid/n 
.(nbyn •'DbD) myn bid/ -aynn yum 
pop Diipn ppoii iid/pD. y a -w bDD .1 

ibnpi pb .bn* mid/n 
^ _ (-3000)-0 


= - 


a min 


ya min y a 

min 

3000 3000 


= 10 ' m = 1 mm 


^max 3 xl 0 f 


mbn bN ^bid/n mbnn my: DmnopbNn ,n 
nin by .b mbn bN a mbnn ,mibD .nrrnn 
mb:i onbid/ ny^Dn nyynn nx nid/nb 
:nnn3Nn Timid/ pira nryn pnynn 

l™e V l + <ie V b = k m e V l + < 7 ^ 

\m e vl + 0 = 0 + (-e)(-3000) 


6000e , 

6000(l.6xl0 -19 ) 

1 ^ 

9.11xl0 -31 


.A 

pon .nnyn mbn ponn bid/ nu^p nyy (1) 
,nnyn mbn bid/ ynbyn nyn nnoyn -ayn 
(obmn piyn) l^im ib mitd/n pom 
pid/m mopn ,nibn bid/ pnnnn nyi moyn 
pira bipid/n ^bnid/nn mid/n mid/ ynb iy 
my y;nb ly pm^D .ODNnn myn mbn 
iyonn ^id/ mopnn nNyinD nynn mid/n 
mbn bid/ mid/ 1 ? imm unm pN mild/ 

.pin 

n?<idinD nnyn m!?n pira n^nn mid/n (2) 
,4^|or , | pt* by iim iyonn bti/ mo’pnn 

rrnoid/nn ponn mD’D^ ^n a nid/NO 
mbn bid/ iinnnm pbyn cp-ran by mynn 
p-'nii ,(1 )a ppo nnn monn ‘‘Db .n^yn 

iD^pnnb 

4^|a| = 311 |<r'| = 2.75 nC/ m 2 

mo’Didn nnyn mbn bid/ irbyn i^n by pb 
■m byi ,a' = +2.75nC/m 2 :^n mnoid/nn 
. a- = -2.75nC/m 2 pinnnn 
.09^ (3) 



mpn bid/ •'nvnn noipb nmnnn mbn .x 
b^yDoion hfyni (□■’id/nra b mbn) nnnn 
■'b’bii/n noipb nmnnn mbn ib^i nnr 1 mm 
xxm nnnn mpn bid/ (mid/nnn a mbn) 

.pm] -\ t\v b^^oiDn 
?^oan nmion nmp^n bM^Doiom in xn .a 
n"pmb n^bnid/nn mb^^DoiDn n^ni^n 
bid/ mynid/nnid/ bnp: ir nnp]n N^nan pon 
n^nn^n pn id/nonnid/ N^n -V a - 3000V 
■’nvn pon bid/ mbnid/nn n^bN^ioiDn 
mbn) ^ mbn by Nymm pnbip ib-mid/ 
mbnid/nn n^b^^DoiDn n^m^n (-aynn 
mbn) a mbn by xxm ^n nid/^D ibid/ 

. 3,000 J Nin (■‘b-'bid/n 

:^nn nid/pnn bnpb inn nDon mynid/n 
b^ (-arnn) b mbn nmy q ■Qyn pon 
■*bnid/nn niDn nynid/nn ('•b^bid/n) a mbn 
pbnid/nn mid/n n”* by yby byninn 
nr p^bnnn ny^nnnn ’bnid/nn nion mny 
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i jriD jii-va innD nnojAm Vne/ra ni'rxe/ri 190 


mmbn yu mu/n blue/ cpvnne/ nnNn (2) 
:bap3 ,|£| = 4 ^|(t| ^"nbypn] 

I I l^l 200 >->-9 ^, 2 

<7 - - L - L = 7 -—r = 1.77 x 10 C/ m 

4 nk 4^-(9xl0 y ] 


:Nin ■‘nvnn mbn by punn yNDn 
Q = crA = (l .77 x 10“ 9 C/ m 2 ) (o.8m 2 ) = 

= +1.42x10“ 9 C 


^be/n mbn bye/ nn 


g = -1.42xl0~ 9 C 

V 0 ,'n ryyca nb:ipnne/ nNne/nn ■’D by (3) 

■pan ■‘Dbi /own Tan oy -yimnn Nin 

. K 0 = 20 V :bnpnn 


AK _ 20 
Ay d 0 
20 _ 20 
"”Y~ -200 


:ne/pn ~pnn (4) 


0.1m 


nyse/n nnn Nam mmbn "ne/n ~rnN bD ,i 
nnNn mbn ■‘T by nai:m •'bne/nn mt/n 
"bne/nn iron pb J ^-£ , = 100V/m ibrnn 
pt* by yim mb bD by byiDe/ 
F = g(-j£) = (l. 42x1 0" 9 ) (100) = 

= 1.42 x 1(T 7 N 


,T*n k nirn^n yu "bne/nn nie/ne/ nmnn .n 
Nin mb bD by byomn "bne/nn none/ ^zipD 

:bnp:) pb .ynp 

fF = ^Ay = F(3rf 0 - rf 0 ) = 2.84 x 10“ 8 J 


:mnK ne/"A 

mown N"n U ne/ND W F =U 2 -U [ 
Namn Q punn be/ mbne/nn mbN"a]mDn 
mow .ymnnn mbb ono yrbyn mbn by 
:bnp] pb . U - -QEy :b~rnn t by nnm it 

w F =u 2 -u I = (-g£> 2 ) - (-0^,) = 

= G* , U-*) 

= (l.42 x 1 O' 9 )(-l00)(rf o - 3of 0 ) = 

= 2.84xl0~ 8 J 


= +3.25xl0 7 m/ s 

□"•y] D":mupbNn o P"be/n imon nnn: 
.it myrn innne/ man be/ "b"be/n yno:i 


1 pis /14 rvyn ynnD 

.n 


F(V) 



ne/pn e/nne/3 .n 

n-^i =-•£(*-J\) 

nbyn "ub d ^ ma be/ "nrnn ynon dn inn: 
, Fj — 0 :bnp] .yrmnn mbn by y = 0 hni 
■ y 2 = d 0 +Ad-'i y l = 0 ,V 2 = V 
ibnpn ma} 

V 2 -V l =-E{y 2 -y ,) 

=>F-O = -.E[(Ac/ + </ 0 )-O] 

=>V = -EAd-Ed 0 

me/) V 0 "nbnnnn nnnn Nin -Ed 0 bran 
Tab DNnnn ■•b^b \u wn E bnan n D nb 

:bnp] pb .(lrmne/ 

V = -EAd+V 0 

.1 

yiD^e/ . -E biun Aa^n r i" ljn yi^ty (1) 
. E = -200V/ m .200V/m Nin 
■pvDn) nun ■'DbD yiDn ■'D ■'b-'be/ nne/n 

.(■’b-'be/n 
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i p-i9 ni'in ni'tmni ■jne/ra m^Kwn ido 


fl = ^ = Z^g±jgg = -5 m/ s 2 

mm m 

.nbyn ^bD Nin •’irrnn yiron **d ,-iidt 

nr by nbnpnn nyasn mmnn 

v 2 = v ( 2 + 2aAy 

=> V = ±^2(-5)(-0.05) = ±0.71nV s 

.rpb’bia/n nNhiira nnn] 



^bnii/nn niDn "mu y*nb bpk/ muyn .* 
,2 nnp] bN 1 irnpDD -rmpi pun rmynn 
nty?o ,JF(l-»2) = t/ 2 -t/j : n T‘ by mim 

bid/ mbnii/nn mbN^uiDn mjruNn *pn 
C/ 2 -1 ,1 nnpin Tmpan punn 
punn bid/ mbnid/nn mbN'^uiDn rniTiNn 

.2 nnpn TmpDn 
pun bid/ mbnid/nn mbN^DUion rpman 
by min: E *rn k •’bnid/n mm q vmp] 

mmnn '•t* 
U = -qEx 


.oirr^n nurnn pmnn Kin x nid/?o 
liVDi x biy n nrnn yiTon n* nra] 

:bnp:n ,V nupn x = 0 nxi .mtd/n 

( 1 ) 

(f(Af-> AT) = (/* -U N = - qE(x K - x N ) = 0 

(2) 

W{N ->M) = U u -U n = -qE{x u -x N ) = 

= -(2x10-‘)(+1000)(0.2-0) = -4x10- 4 J 

( 3 ) 

W(N^L) = U l -U n =U m -U n = 

= ~4xl0~ 4 J 

by yim TnN ■'bnid/n meo bx^DuiDn .n 
;bnp] pb , F(x) = -Ex pt 

^nk ~ (-% — x ^) = 0 ( 1 ) 

( 2 ) 

VnM — ( X N ~ X M ) = 

= -(+ 1000)(0 - 0 . 2 ) = 200 V 


■*DbD y -py b \u ^T*nn iiron pin nnzu on .n 
"* 3D ,yinnnn rnbn by j = 0 nxi nbyn 
:bnp: ,?^nn cpLdnra -iNinnid/ 


£ = - 


M-Md> = - 8000 V/m 


y 2 -y, 0.1-0 

■*b-*bid/n inon iion Nin nmbD pb^bid/ mid/n 

.nun ■‘DbD ,T*n bid/ 



mid/ bti/ n^nn n^ym inid/n nu^uii/ nn^n a 

:bnp3 bpid/n 

SF V =0 =>qE + (~mg) = 0 

=> ? (-8000) = (4x10~ 6 )(10) 

=> g = -5xl0” 9 C = -5nC 

pb^h yj intyn nsm b y\u punnid/ pDn 


jrbyn mbn by j^ = 0 jin nnn: nyu (1) 
on-'n pnnnn mbn bty b^^DuiDniy bnp]i 
\\u bnpn pb .-800 V yrbyn mbb 

U = ? F = (-5xl0" 9 )(-800) = 4xl0" 6 J 


n^npn pid/n nmu □''nnn nti/^D (2) 
tp ti/ bid/ n^n^ iNLi/Ti ^n ■*b' , bLi/n mbn 
pn ■'bnid/nn mii/nii/ innn ,r\m .bptyn 
pnnnn oy n]rud/n ,Tn^ Nin mmbn 

.mmbnn 

.i 

■*bnLi/nn mm ,nnnn n^upnn n^^ir id (1) 
"•bnii/nn niDn da pbi ,iup mmbn pn 
dd^u by Kxmw punn by byomn 

b-’nnn ~pn n^^nnD .pp nbyn ■*Dbu pki/n 
n\n .nyi^nn nun iivDb ynb }nm no^u 
.n^by byion b ipwn niDn nyoii/nn 
by nDin: nun -*DbD inid/n nD^u nyi*n (2) 
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1 pis ni-yn inns JlMUJAni *7nufn ni^Ke/n noo 


by yim noDNnn ynupbNn bid/ nrrnnnti/ 
'a ^yon nyiNnn tin n^: .t = -v 0 /a :^t 

:bnp3t 


a —eid / m e eid 


(9.11xl0~ 31 )(7xl0 6 ) 
(1.6x10" 19 )(1 000) 


= 3.99xl(T 8 s 



*im pnTn punn ]iyo ppbnnid/ inNn .n 
mbnid/ p^onb in 1 ] ,pbyn mbn myb y3 
.■•nm yinnnn mbntd /1 pbyn 
nyiNro □'‘y: □■‘■'ar'nn cmyunn :mnN ni '/■■a 
mbn pb ,p n3 ^^]oid b* nnj bN^oiDn 
■pnnnn i't'ni pm bN^mnn Nbjm vbyn 
Nin pbyn mbn id/ pnn ,nn^ bN^DUiDn 
Vn3 In 1 ? □'•td/) 'nvn Kin yinnnm '•b^bid/ 
Kin in*m "am Kin mmbn inNid/ 
Tiny mAi3Nn Timid/ pinn td/nntd/3 .n 
\Bo A niTipan tik/ ya p-'pbnn 

U A+l mv A= U B+imvl 
‘}{V A -V B ) = \mv 2 B -^mv- A 

=>(4xlO _9 )F^ =-i(2xl0 _1 °)(200) 2 -0 
=>V AB = 1000V 

■ V BA = V B~ V A= -1.000 V \VJ ^api 1 Hjn 

nN urnm mAi3Nn Timid/ pinn :myn 
bid/ msvniraiAn mbN^oiDn mAi3Nn 
nm vby byisn imnn mnid/ bbAn ppbnn 
.(!pnnb to) ipy hymn Pnid/nn mD 1 ? omn 
id/nnid/3 ^bnid/nn mtd/n nN nid/nb md .a 
yirnn n* inn} . E = -V BA / y BA itd/pn 

by >> = 0 n*n ,nbyn ■‘Dbn v Ty bid/ ■'TPnn 

:bnp]i pnnnn mbn 

£ V _M VbzIa -1000 

y B A y B ~yA 0.1-0.02 

= 12,500 V/ m 

iron Kin pbi pnrn Nm bnpnnid/ niid/n 
bN 1 mbn ,nbyn ^bn imbn pnTnn ymnn 

.2 mb 

,K 1 -F 2 =-£ , (^ 1 -^ 2 ) :iid/pn id/nnid/3 .1 


(3) 

“ “^ (% ~ X l) = 

= -(+1000)(0- 0.2) = 200 V 

nid/pn id/imid/ ’T by to n ynriDb nncm pi 

„ r(l->2) -{U 2 -U,) 

v n ~ ~ 

q q 

mnp] vud/ vn mbN^DuiDn id/mn imbu 
ny^nnnn ■‘bnti/nn niid/n rmnyb nnid/ 
.nbN mnpn Tiid/ vn pon nmm mnynn 

:bnp] indio 

-(^-^) 

-([/ M -^) -(-4x10" J) 

? 2xl0“ 6 

zjoy^l -(-4xio"j) 

? 2xl0~ 6 

mun '■up in’Dn ’nrnn pv'Dn inn .j 
bid/ (noiNnn) n^n^nniy bnp3i,■'bnti/nn 

:^n 

q e E eE 


y^=v K -v N = 


V = 

r NM 


= 0 


V = 

Y NL 


- 200 V 


= 200 V 


a = 






:bnp] pb 


Ax= t2i = t^l = 

2 a eE 

i(9.11xl0‘ 3I )(7xl0 6 V 


(l.6xl0 _l9 )l000 


= 0.1395 m 


lo^pHn iTAm^n bid/n .1 

U.+K^U.+K, 

-9^2 = 0 -K, 


y _~i m A 
v \2 ~ 


-i(9.11xl(T 3, )(7xl0 6 ) 2 
--^^- } — = 139.5 V 


-1.6x10 


-19 


:nDDi3 pi 


V i2 =-E(x, -x 2 ) = 

=-(+1000)(0-0.1395) = 139.5 V 
iy inmiy bnp: ,v = v 0 + at nK/pnn .n 
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i pid ni'ia inns ni'DJAni 'muni Jii l iNe/n ido 


,kq 2 It 2 Minty ,-q- 1 +g Diyunn nty pi 
nnM bi *?y ^yion qE ■''yntynn nil 1 ? nnntyn 
hmi) p'yniynn mtynn nM^inn Diyunnn 

.(Min crtynnn jim 

£=2,700N/C 




ibapnn nr ■•Minn 



2700(0.1)* 

9xl0 9 


= 3xl0~ 9 C = 3nC 


rr> q } = -3nC, </ 2 =3nC 


,n 

'ipwn nity liiD 1 ? y^n 1 ? ntyDM .T'n-'ty -'ll ( 1 ) 
n^n ponnty □•'■'pjT'iy "pn^ .onyunn miy 
Min ^Mnsy n^n punm *avn pn 1 
iQ-^ipn "yptynn '*nt£/ i^nn ( 2 ) 



= 0.13m = 13cm 

dm Tiyn 1 ? nm "yy ypt/n 1 ? ty^ty mnyn ( 3 ) 
ny ('lynn ponn) pn -1 n^nty ponn 
:M"*n nnMn punnn t>\u pmnn n^nn^ 

W = U 2 -U l 


mipi ‘pdi n^M^ioiDn n^niMn niyMi 
nMyim nntyMin :mnnn Tityn m:nn 
nyniy) nnMn ponn "yty ^myn.n miynn 
.T'nMn •'■yntynn mtynn n^niym (* 7 Mnty 
pron x ^?ty ■‘irnn yiron dm nnn 
ponn M^m mty nmpn x = 0 dmi nntyn 
nMinnty 'dd {^\un punn) "yMniyn 

nid/nni cpiynni 


:□ "pnn 

Ut =^ + (-q lEXl ) 

X l 

l/ 2 =^+(- ?1 £* 2 ) 

X 2 


I'yipn ,mipn <pyoi nnmiy ts miMii 
^-F 2 =-(+12,500)(0-0.l) = l,250V 


nnM.m •urn Min nini'yn nnM ntyMi ,n 
<t ntyMD , |<X||= |o” 2 1 = cr :[y*pnm p'r'yty 
\ ?y punn ^?ty n^nutynn niD^D^n mu 
.E = 4ftkcr :Min ntypn □"pnn .nini'yn 

:^ipi 


E 

(T =- 


12,500 

4^(9xl0 9 ) 


= 1.105xl0~ 7 C/m 2 


[pin 

<j x =+1.105x 10 -7 C / nr 
cr 2 =-1.105xl0' 7 C/m 2 

.1 

■'nty vn n^niMn ninety pini tynntyn ( 1 ) 
I'yipn D-i Cnmpan 

U c +\mv 2 c =U D +\mvl 

?( f C- J o)=2 WV C _ 2 B,V C 

(4xlO“ 9 )F cf) =0-i(2xlO" 10 )(l80) 2 

=>K CC =-810V 

□Nnm ■V C D=-E{y c -y D ) :Q v 'pnn ( 2 ) 
^ipi .Ernmpn DU^yo! mm^ nu'y 
-810 = -(l2,500)(x c -x D ) 

=> x c -x D - 0.0648 m = 6.48 cm 



^?y pomn ■''yntynn nunn nM^im .m 
■ yy) uinn pinity □ v *'ynid/nn onyunn 
mtyn pro*? ix \inn nn *yyDin omnop^Mn 
piui nil ^ymn Dmuinon *yyi .Pntynn 
.umi nuv nyn ,(Pni£/nn miyn 
n^pn ny 1 ? □■‘y: D^ii/Din □■•nnup'yM 
□nii/D ,oty Dmoym uinn 'yty ■ ,l ?Mntyn 
□']iunD ^?ty noon iniM DnmnMn D'lny 
i 1 ? cnty .(']n'n niipn) uinn 1 ?k/ nnMn nypi 
.nmnn "|iro D'y: di^m omuinonii/ 
n^pi +g •'inn pun n^n pnn nM^mi 
pMnti/n n^pi -q pum ,umn 'yty nn^n 

.I'yti/ 

nn^tynn mn oiy yyn 1 ? ny ntyni nupn .1 
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i pis rii-yn inn9 jii'ouni nitaun ido 


□■niyinn nnyunn yn ^yion nmiynn 
minion , k\q\ 2 1 f t>riw ,uinn rm^pniy 

mti/n ’’T 'py n*?N nnyun ^?y ^pymnn ni:P 
.(n’yyn 1 ? opiinn nxn) |gr|is Pnaii/ ,Pny/nn 

nnpD 



(226.2)0.1 2 

9xl0 9 


-2.5xlO” 10 C 


pun nnu^n mnn t>ti/ ’nnm i^n *?y ^d 1 ? 
pNnii/n 17* pi ,q x = +2.5xlO“ 10 C mim 
PPi a pun -QUi*n uinn 'piy 

. </ 2 = -2.5xKT 10 C 


'n rpyon i^innn nimnn rntynn m 1 ? .a 
uinn *?y ‘pipti/n Pnis/nn monty 'mpnn 
Nm mity uira mmnnn p 1 ? .don 1 ? miK/ 

.ODN 1 ? 

^?n nmy mnn by^ PPu/n punn ^piy .7 
m^i] "pn n?<yinD /am ntyy] umm ,nPn 

.nPn y:P im n^m 



n*i*m D-'y: D^nvnn cmyunn .n 
p 1 ? pmm ‘px^iuiDn ■?* rn^n tw^iuiDnn 
2 np P^ni pim N^ni 1 nP 

pin] ^N^DuiDn xxm 
Pnp] mm^n mn’K/ pinn .n 
U\ + ^ATl = U 2 + E k 2 
=> + ■jTWV 2 = ^K 2 +y^V? 

^>q(y x -V 2 ) = \mv\-\mv x 


.V 1 -v 2 =v tl -vuxz 
Pnp] *|nmn ip my 


eK 0 =i"V V H* -° 


=^> v + = 

H h 


2eK 


m. 


:mPnn yp nnyi 


2eV n =\m„ +? v 2 „ -0 


0 - 2"‘ H e +2l W 


^ V He +2 ~~ 


'4eV r 


"V 2 


0 _ 


4eV r 


4m. 


0 _ 


eK 


m. 


W - —-—■ - —- q x Ex 2 

X, X , 


= *M 2 


'l O 


V x 2 x i 7 

= (9xl0 9 )(5nC)(-5nC) 


+ ^£’(x 1 -x 2 ) = 

'1 1 1 


+ 


0.065 0.13 y 

+ (5nC)(2700)(0.13-0.065) = 

= -8.53 xlO -7 J 


,v 1 =pcm 


.*4=0 


q\ W 


jt*i=13cm 




■> 



□n nnPD .nPPiy n'ynpnne/ nnnyn 
bipti/n Pniynn ninn nyniynn nmnpnn 
“iPnnn tvxmk □■•n v mn 1 : 1*1 DnPy 'pyiDi'/ 

.nr 



.* 

E = 2^/r<T = 2^'^9xl0 9 ^4xl0“ 9 j = 

- 226.2 N/C 

mnn n^mn ]nmi nPt> nii'/n 
nPn n^rty Pntynn mtynn n*i*irQ .n 
n^pn .om punn ‘pu/ mmp 1^11 ,iiyun 
,-q PPi v pun mo^n nPt> mnpn uinn 
■»dd ,+£ m’n pun nnubin nn^n 

:^nn n^nra n^inniy 



+q 

mjy y^ iy uinn onyunn mup 
nnypn □■‘iii/inn nnyunn *?y ‘pipiyn niDn 
nin mi/*:) D^pnn nn ,o3^nn mnn 
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1 pis inns Xll'UWni *7ne/n3, m^NWn “IDO 


Ni4m 1 m 1 ? ,nm^D .mu "an^uid 'an 
K*m 2 m 1 ? i^ni ,-\\m ^n^iuidh 

.nnj ‘AN^imon 
:mnN ~pi 

, 1 ^ ipn nuiNra yi <x -n pv'AnE/ mmynn 
niE/n -pro iad yi nihe/ p-'on'A im 
2 ni^n "pinn ^ntynn mE/n im^D .*^nE/nn 

.1 iyi^a *an 

Tnn iron ■•'AnE/nn mE/n ■o yi“n .noun 
■Aupa i^Dn .71 mn *an mu 'AN'^iuiDn 
1 n^nrn hda ■an^duidh N^m 2 m'pniy 

. 71 m i an' , ^ 3 uid:i N^ni 
Nin x t*^ 'ae/ ■avrin yiron -q inzn .n 
,1 nt>r\ 'Ay x = 0 -e/i ,a pv^n nyiin -pTon 

^apii 

£ = _^ = _0-200 = _ loov/m 
x, - x 2 0-2 

yron ?^nnty idi'pd p^E/ 'AnpnnE/ mE/n 
nVA 'an 2 mbnn) x-n T*a ^ -pTon 

■(1 

PV^n Tiny rvAiiNn tiite/ pinn e/dde/i .a 
,^ 4-n imoniy Yae/ no n 3 Dn rmpi yu ,a-n 
-n imon \u i'ae/ rv»ynn m^yn rmpi "pm 

^npu , 5 

+ 2 W « V I 

=> % 0 V A - V B ) = \™A ~l m a V A 
=>2e(0-V B ) = 0-j(4m p y A 

mv\ 1.672xl0" 27 (l0 5 ) 2 

^ A = ___ J — 

e 1.6x10 

=>Fi= 104.5 V 

nti/pn e/dde/i t 

F 4 S =-£(x j 4 -x s ) 

(0-104.5) = -(-100)(0-x s ) 

=> x B =1.045 m = 104.5 cm 

p-'p'pn Tiny rrAniNn iute/ pinn E/nnE/3 .n 

:mm!?n ^ yn a 

?a(^- F 2 )=l' W « V 2 - 2 W a V i 2 
-1 V 1 =0 , v 2 =0 , V, = nK/KD 

I'Anpn n^i .V, =200V 


:*?np] i?od 


K % 1 


v H+ )jm p ]j2eV 0 V2 

yp Tiny mATiNn tijte/ pinn E/nnE/3 .a 
^ npn C -i B nrnpnn yn iimn 

+ &KB — Uc + EfZC 

-V rt (1/ \f 1 — J_ in ii^ L I'M i P 


^ft-^) = IVc-2V 


eK ic =0-4m p^S- 
2 1 «, 


=>Pc=-P 


F„ -Fr 


X D -X, 


-n yiron x T'bi ^e/ ■‘DLTnn iiTDri nnm 
:^np:i B rmpn x = 0 n^i C B 

V D -Vn -V Q _ 2V q 


E„=- 


x B -x c 0-((i/2) d 

,F - 1 ? Eyz n^K^mDT) e/idh n?< nE/m .n 
yp nny mAm^n nn^E t pirn mrr\u t 1 'py 
ipi'an miip] 'tie/ pn DT^nn 

+ E K E = &F + EKF 

% He +2 ('~ Vf ) = 2 W He +2 V F ~ 2 W H e +2 V E 


2eV EF =0-\4 m p 


—^ ^EF _ ^0 

‘py x = 0-1 ,nrm Nin ■'nunn iimn ■'D inn] 

;^?np]i ,2 ni 1 ? 

- F f = { X E ~ X f) 

^npii V EF = —V 0 -i oiipn ^yonn E 2 n"y] 





X F — 


^ 1 d 


2VJ 2 


y: '■nun uyunE/ «-n pv^he/ mnynn 
■AN^iuiDn nmy njihe/ p^on 1 ? in^ .nuiNra 
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1 jn 9 ni'vi inns ni'uiAni ^nwria ni’iKun 190 


=* l m c v l«n + (-e)O oo) = 0 + 0 


V — + 
min —a 


200e 


m. 


= + 


i 


200(l.6xl0' 19 ) 


9.11x10 


-31 


= ±5.926 xl0 6 m/s 

.mm’nn nN^inn nr nipnn inn] 
noy mAiiNn y\n''\u pinn \unT\m .a 
:3-i 2 mrn^n pn lnynnii piup'ANn 

l m A + ? e F 2 = \m,A + q e v % 

=> 0 + 0 = ~m e V3 +(-e)(300) 




600e 


m 


= ±1.0265 xlO 7 mj s 


.*avn mmol'/ nN^nm inm ]nd da 
my mAmN.n mrrv/ pini wnnm .i 
nan/ nnpi 1 ? 1 m5n pn mynn punon 
iD^pnn -(4-a nniN inmiy) myAi i^yi 

^£1 + tfpK = Era + <lp ^4 

:1ndd =£^2 = 0 iD^prin 
0 + ^=0 + ^ 

=>K 4 = F 1 =100V 

-!? nmy nnnnn ,’n □‘‘t'nniXK/ rpAn ■‘d *?y 
nyy] punon into ,x = 15cm may 100V 
yAn 1 ? n^n ipni ,;c = 15cm rnipan myAi 

.3 m!?!? 



■AN^Duioniy N'n nr udk/d mynti/n .n 
non □■‘nipnn iis/nd 800V -a iop -‘‘Ani'/nn 
in ,T»nN.i •‘ , ?nii/nn m^n pron inN 
800V-n 'aia ^ntynn ‘AN^AuiDniy .poi'An'A 
nniyn pin ta] nnN nun D-mipnn iti/ND 

.^n\u nn 


.n 

.'Anp !?no roiynn 'an on^nn!? ii>/dn (1) 
m'Ann pion -^n^nn niii/n ,!?npn mm!? pn 
pnn mtd/ni'/ in nd .^^K/n rn^n ‘an ’Q’pnn 
^ nyun n p-'on'A irvu ,pyn 'an ypipma 

.“ |l A''!?id/ pyn 

niy pi) ■‘'Aniynn mu/n nn^nyi inNn (2) 
pnin'A on-'n □■'‘aha □n'Ai'/ □nnnni'/ mm 1 ? 


2e(0-200) = 0--j(4m p )v, 


2 

min 


|200e _ 200(1.6x10-^) 


m. 


= 1.38xl0 5 m/s 


1.672x10 


-27 


piD /22 myn pmo 


.N 


2 W p V pO=T»v4 

^ V />0 = 2v a0 


=i( 4m p) 


aO 


.1 


^ ^p E ^eE ^ 1 

F a q a E 2eE 2 
q p E eE 


a p = 


m, 


m. 


a a = 


icmprin .a 

_ q a E _ 2 ?e 


m. 


m. 


a~ eE f m. 


\ 


p _ 


a , 


m. 


m 4m„ 

— a — _ £. _^ 


2e£ J 2/?^ 2w 


.1 


A,=^- 
^ 2«_ ’ 


**, _ v p0 2a c 


Ajc„ = 


aO 


2a. 


( y V 
>0 


v «o KoJ 


^ = (2) 2 i = 2 


iy inrniy bipD ,v = v 0 +at itypn "i^nn .n 
:"India . ^ = -v 0 / a at ^y pn3 myAi ni^y'A 


*p _ ~ V pQ >a p ^ 
( a ~ V a0 I “a 


V p0 V «- ^ 


V V «0 7 




= 2 x ^=1 


1 piD /23 mya pino 

.N 


=- 


AF 100-0 


e 2 = - 


A.x 

AV 


0-0.1 
300-0 


= 1000V/m 


= -2000 V/ m 


Ax 0.25-0.1 
nny n-’AiiiNn nrny pinn \unr\m .n 
:!adpdt ,2-i 1 mm!? pn piup'ANn 

k m /\ + <le V \ =\m e vl+q/ 2 
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1 jnD npyn inns ni'imni *7nu;n:i ni^Niyn ido 


■py punn .•^ni'/nn mtyn pro tad pion 

p'r'yty Nin mion 
,Trron "Ay punn t>TA tin ntyn'A -*73 .a 
pira nrym r'Ay D^yion mnion fin dikto 
mmon □"■'AyiD mon ^>y .pur] 'Aty pE/Nin 
:Non D’Bnm □■‘iNinnn 



iD^pnn 

|?|£ = rsin 6 
mg = T cos 6 

^opi n^M niNiityn Tui/n 

, i mgtan6 ^ ^§(!Q)tan 6 

m E 10,000 

rr>^ = -5.25xlO" 9 C 

.1 

pop -in^i nirn^n pn nnnnty in un ( 1 ) 
pro Nin o lup ’ 1 mni^n po ^ntynn mtyn 
non ~\jn nNinno .E = AV!d pt 'Ay 
niupn'A D-nAty im ,iup iron 'Ay ■''Antynn 

. 7 iNb uinn pn rnirn 
iNiy] rnnVAn 'Ay punn nrn mpm (2) 
pron .mni^n po. Antynn mtyn p^i pop 
nNiiinoi ,n:intyn ipn E = Anker it 'Ay 
irN mon ‘Ay ‘jyisn Antynn non 700 
.niniyn n'a nmrn p'Ai ,r\myjn 



tod 'Ay iTDnn -p^in ono 70 'Ay iyunn ,n 

iD^pnn .ttn idino 


— = 18,000 
R 


18,000(0.06) _ 
9xl0 9 


i^npi ,E = 4xkcr pt ^>y nnrn (anno 
4^-/c<r = 800 

cr = 7.07 x 10~ 9 C/ m 2 

:miy “0 p'aPi'/ pyn “Ay ponnty ‘a'aao 
c = -7.07 x 10~ 9 C/ m 2 

0 = o-^ = (-7.07 x 10' 9 )(2.2 x 10 5 ) = 

= -1.555xl0 _3 C 

. |AF| = |£|rf = 800x400 = 320,000V .:» 

•p^^oiDnn pon T^nn ■'’Ani'/nn mtyn 
ypnpn ■'id p 1 ? .-jimn 'AN'^iuiDn *an noAn 

TOA ‘AN^UID! O'KXm 


.1 


yn'A no^tynn ir nD^oty nmyn niyntyn (1) 
■?yiDty ' i ?n\y nn nonii/ N^n nyop rnmnno. 
(mon no pro iai) n^>yn n D*Ao Nin nPy 
conn riD^u ‘Ay 'Ayon ^nid/nn non 
In D^pnn nn p^nii/nn mtyn pion pon 
porn pom nnyu □'•nn nD-'u on pm 
■*d‘?d p m* 'Aty '•nr'nn pnon n\ nmi (2) 
:poro 'pty pty^nn pirn li/nnkyn n*?yn 
F +F =0 

e g - 

^£ + (-mg) = 0 




m S _ loop x 

E 800 


= 1.25xl0“ 6 


C 


.n 

ypnpm pyn pa ■‘‘pniynn mia/m nn^n (1) 
niD^D^i "inNm ,E = 4nk<j pt t>y pro 
□■‘‘pipn .nnintyn ^ nmotynn punn 
.mnii/n ir^ , ' , ?nii/nn miynty 

lop Ay-w pipn .|AK| = isAy D^pnn (2) 

■'D iup * 1 □" ,, ?N' , ^]uiDn tyiDn da ,o' i niy ■'D 

.□"‘‘•Aty 



rn'pn 'pn ■'npnn rn^nn piDn mtyn .n 
nnyiy .2 nY? 'an 1 m^n mVAD p^ l Atyn 

:^n ^niynn mtyn 


lEl = M = - 1 - 0 -- - = 10,000 V/ m 
1 1 d 0 . 1 m 

miDn *?y ^yion • ,l ?ntynn mom nnNn .n 
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1 *719 Jinyn II1J19 JII'UDAm *7nwna JllVwn IDO 


:mi]xm minpn pD lnyiinn piupPn 

U K+l m A=U A +jm e v\ 

<le V K+l ™e V l = q e V A + i 

?e(^“^)= 2"*^ -iw.vj 
(-1.6xl0“ 19 )(-450) = 7 ( 9 . 1 1 xl(r 31 )v 3 -0 

=> v 4 = 1.26xl0 7 m/s 

miyu rpniD noPp “linn Pnid/nn mt/n .7 
niD □mnop'ANn p *?yiD k 1 ? p 1 ? .odn Nin 
p 1 ?! ,nsPpn lira Dnynn -|^nnn Pmyn 
?P □rm'*nn pum piyNin pinn ■■d'a 
nsPpn niyn myn □■‘Nyn Dm .mniyn 
. A rmpn nP* ioidi nn mmnn nmND 
Papi mmNn nn^ pin ■'d *?y :mn\ 3m 

^5 + ^KB = U A + ^/C4 


Pup: ,U B =U A = :□ ■ n pnni£/ in^n 


i? 


.v 5 -v^ Ppi p^,£ ra =£ , i 




.n 


minp 1 ? nnuxn pn Dp^yioiDn ti/ion (1) 
,nnnn npnn pi ->Pn Nin ■o 7 mnid/n in* 

.ymp Ninty 

minpn pn yyinnn Pniynn miyn (2) 
. (is = -AV / Ax) *o nint/n ninN 1 ? 


■an □miop'ANn nyAn mmnm in^n (3) 
pn Dp^yiuiDn unDniL mPn miiN.i 
>P nr PriAiy inxm ,.minpm miDxn 
□miup'ANn nyAn nmnniy Pipi ,mniyn 

.mniyn h 1 ? miDNn *?k 


1 piD 128 mya |®f§ 

nmyn "*np \>\u ditto *o in* miyn .k 
nr* DmsnDy dai ,ymp ipn Pntynn 

.m - ™ 

,miyn nip p tod □■‘mpnn ny?o 
■ F, >V 2 > V 3 iD’vnn pt> .pap ‘A^yiuiDn 

1 nmpi ■‘my pa g pan Q-omyn ny?o .a 
p^yiuiD nmy nots/n 5 y m^mn ,2-1 
,noiynn 'py xymn NinuPD 'Apon -pi?p 
Pnu/nn nmyn n 1 'py nyyDnnn mnyn 


( 1 ) 

W(A^C) = q(V c -V A ) = 

= 10~ 6 (12,000 -18,000) = -6 X10‘ 3 J 
W(C->D) = 0 (2) 

» , (£->5) = ?(F 6 -K £ ) = +6 x 10 _3 J (3) 


.1 


(7 -JQ 

V E 

r E 


Tv = 


kQ 
V , 


Fa= m =kQq jL-^A- 


r E k 2 Q 2 fi k 

10 " 90002 = 0.075N 


1.2x 10 -7 9x10' 


_/ \ kQ 

. ^ (r) = —— iD^pHn .7 

r 

~ RVq kQ 

■Q = —f ' V * = d nK 'P n 1 inn 

/C jv 

ibnpn ^"in nMii^nn g myj 

r j 

.n 


rw-itel 
rl , k J 


= KI- 


vJ-\ = 0.1K. 


r - 10/? = 60 cm 



minp 1 ? n7HNn pn oPN^yiuiDn lynsn .n 
p 1 ? . V A -V K - 450 V nm^D ,450VNin 

:!?npi 

F, -450V+F^ 

.minpn -o) l ?7iA Nin P^-ty nn?^n 

.F^ <450V?7p3 .("‘bPiy iyonn miyu 


dd?s: nyD ^in nninpn ^^yioiDiy pi nn .d 
, V A =450V \vj 'papi ,(npnN!in ^niy Pad) 



=^2 


450(0.03) 

9xl0 9 


ipbi 

1.5 xlO -9 C 


.A 

mny n-'Am^n mmty pinn id/nmyi (1) 
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1 pis ™>jn inns Jipimni ‘jnwra nrtNy/n 190 


F 2 -i nn^td/n m3 F x : □ v Pntyn mmn my 
D*ntymn □lyunni'/ in *n .mm nn Niniy 
inxm .oimon DUiim d^iid □■'my 
\\u ‘ynpi ,pnmn oy lop Pniynn miniy 
mnn *?y ^yion Pipiyn min ,p*? >F 2 

msi] "pm ,i 1 ^ on TnDn inm 1 ? Nin Pionn 
.□"•min my pn nPntyn nn^n 
^n^iy minnn □■'nr onnon myiy in*n .2 
-p ,nmy piN 2 Dm 2 p'ynnn punn 
. 2jxC mm mi 53 5y punniy 

min ]n DOiiop 1 ?* ii3y nr -yPnnn 
■pn nxiiim ."arnn min 5 n Pionn 
Pliny mvn punn poi Piunn min 
nmN 2 iup mynn iran 5y ponm ,+2y,C 

:ntyyn nm 

4nC+(-2nC) = 2nC 


iV e = 


:5 nmy nnyiy Dmiop^Nn ison 

"2|AC i ir . . 1 rJ3 


= 1.25x10 


-1.6x 10" 19 C 
in* 1 ? iiid/Nin min 5y punn n* poi .? 
5y punn n*i q[-3. mminn my nTn 
Pupil punn nn^n . g 2 -2 myn min 


(1) ?1 ' + g2=2|xC 

cpon □■‘inin my 5y 5MinoiDn ivmym 

p2pi nPnnn 

M = M V =q'^ = l.5q[ 

Ri R 2 «, 

nNmynn ninn^n nNiiiynnn # 2 nx 2^3 

:tap:n (l) 


^ +1.5gJ = 2|xC 

=r> q[ = 0.8ju,C => # 2 = 1.2p,C 


nun yn nn^tyn ni*o nr mpn 2 m .i 
□? ra ,pyun iran y25 iinnn Pionn 
nnin dddn - □imp iyo Pionn 11122 
nr 2 io"*p .Pin ^pan nmn n5i .m^pi^n 
5ipty m3 nyoin5 om n5ip5in 532 i^my 
rhvj n 3 i urb Dim n5ip5mn 5y 5yiDiy 
□Pyion nn^iynn mm 3 5n no .yiyun m 3 1 ? 
m 3 isiT* nnnn imnn nPip5m 5n 5y 
iran -pro 1 ? Pionn iran 5y 5yiDiy 5ipiy 


,odn nvi t W F = q(V ]l -V 2 ) m 5y minim 
:inPn .V x -V 2 :o v 'pnniy Pin nn 
lT Fe (1^2) = 0 

Pmynn nnyn nmnyty o v, pnn my nn 
in 5y n3in3 5Ponn "|iin 5 

j=i /=i 

■?fcy -‘dioi-'n iDon 1 ? 'yponn n?^ np’p-'n 1^3 
Pntynn miyn n^i E ¥ .□ rain'?^ 

in^n .nyiinn ^Ponn i uin’?^ 1 ? ^npnn 
^n^yn 1 ? inon n^i) ddn ^n ir nnnyty 

:m’'pnn l ? ^P 3 

00 

ZK><=° 

i-\ 

■?by Drain^Nii ^n pn D^pnn nn 
^32 pnPn .E ¥ - 0 □■'pnn yponn 

Pntynn nny^? 'yPonn ^>\u orain'y^n 
Pntynn niii/nid/ pnn PPon^? 'nnpnn n^ni 
.pmnp3 ^32 pM-'^aoiDn nmy nobyn 1 ? 3^3 

.1 

(1) 

W{A^B) = U B -U A =q(V B -V,) = 0 

(2) 

W(A-±C) = q(V c ~V A ) = 

= (-6x10' 3 )(500-800) = 1.8J 

.n 

W{E^D) = q(V D -V E ) = 

1.8x10" 6 =6x10' 9 (500-K £ ) 

=>V e =200V 



i^nn nio'‘pnn n^yinn ni^n ir nn^n .k 
:^nn mii/inn iNinnty n D3 ,Piunn mnn 

a b 


Pionn mnn 'yy DpyiD mopnn n^^mn 
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i pm ni-io |hjid rn'imni bnwra jiibNu/n ido 



p^ban pa? -pm naiapan bnn bnaauann .n 
im^D .pam pd by amyb naaid/a yanp 
,Tn\ mn Nb bnaauann □ k ■'mid/ .1000V 
□vbnn pn D'bnaauaD id/inn iaaa rrn 
nryn p^ban painid/ inNna .pam opaid/n 
D v ‘id/Dan DPaiopbtt) opyun nyaan an maaa 
bnaauiD.n b* panan bnaauaonn Dpa vnid/ 
iapn *bb -nid/DN ^nbn nr mi Dba* ,(nnA.n 
naiapan bn pn □‘•bnaauaon id/mn pb ,nnn 
.ODNnnb n^n aPD bya p^bann <pa;in pann 
pam 'lira naiapan bnn bnaauann ,1 mbn 
.1000V-b naaid/a yap nn aPD bya 

:npoi3 nid/pi 

iid/Nn ‘•bnid/nn niid/n yannid/ rvrayn 
pa;\n pd by 1 mapan q’ pun □■'mnyn 
bbm nn ,odn pa;\n pann 2 nmpab 
many pid/ ian .odn nn pain pann niK/nis/ 
i 1 !"* by naana ‘•bnid/nn niid/n 
ar manyid/ bbm .^(l-» 2) = #'(?; -F 2 ) 

nmbn ,K 2 =PJ = 1000 V-id/ bnpa odk nn 

pam -jinn naiapan bnn '•bnid/nn bnaauann 
mpnn 1000V) pa;in pd by aniyb nut/ 

.(nr 

2-a 1 nmp] paid/ pn q pun omyn DN .a 
niny ik ,paAn pd by □‘•ion babon pia*b 
naana nr p-*bnnn nyannnn ■•bnid/nn niid/n 
"*3D byid/ in *n .W Fg = q(V L ~V 2 ) :-»-p by 

■ ^ = 0 m bnpa ,Vy=V 2 [□■'vnn pa;in 

■•bnid/nn nann manyid/ o^pm paid/ mn 
nr* by naana babon n piaxb 

oo 

kv> ar nnny id/ in*n .0^ =X(^ £ ii;}^ 

/=i 

mi .odn *m pinNn mnonid/ bnpa ,ddn 
PT iNb ,imbn .jBj |f = 0 d^ pn p* o^pnn nr 

■•bnid/nn mid/b p* babonn bid/ □'•uanbNn bn 
mnp3 'pd -in^ 1 ? pn 1 ? .'ppon 1 ? ^npnn nm 
^im m\ n^ni ■ ,l ?nid/nn mid/ 1 ? ^ ^i^onn 

.^^Dn*? nynn 
*?y mnpin bnn ^nid/nn nitd/n :n]pon 
.^n ns 1 ? n*n pyu p^in pi? 


i^id/ nxunn mnm nr mnn nM^inn .pyun 
pn nnid/n myi: ,pyun mnn by bymid/ 

.□mmn ^id/ 



by irnnn punn piy ,-| -, bin ‘pantd/ bbm .k 
□■■ubinn miidpn inrnm ,mbn ^l^n nn 
pyun piy yn pnn pinn ibid/ 
ly pid/n] pi^n bid/ nryun ybnn .n 
,1000V-b y^n ^4 nnpin b^^umnid/ 
pnm in^n .napun p^hnn pona nr nbid/n 
D , 'bNp]uiDn id/mnid/ □■'pnnb pnid p^bm 
imbn) odn Min ran by mnpa md/ bD pn 
nnid/ .(bMPauiD miti/ nuid/n on p^binn pd 
by nmpan pn □■'b^idauiD id/mn nn on 
DP yun nypn □‘•bnpn im p-'binn pd 
nypn pn m^n .(‘•bnid/n oir imbn) ppn 
bnn bn^umnid/ bnpa ^nn pd by opyun 
.1000V-b mitd/i nnr pan by nmpan 


inp pnvn punn pua •pi^nid/ in^n .a 
iDon .DPiiupb^ aann a^yid/ pnnb 
pnyb maid/ pnnn a^yid/ opnupbNn 

:nnid/ p^by opauiiDn 



10~ 6 C 
1.6 xlO -19 C 


= 6 . 25 xl 0 12 


nnn nn p^bm pu pmn ■•bnid/nn nitd/n .i 
,mid/p ■•nid/n nn m^inb iid/DN .odm 
niK/nid/ o‘ , n' , an .nb^bkd/n pn naiid/Nin 
bnpa ,ODN:n naitj/ p^bann pann ‘•bnid/nn 
pm na □'•"•id/Din DPiiupb\ bid/ nyaan 
□nrni v in nn .Dir bnpa imbn ,nnd/n 
n^n ■•bnid/nn nn hd\u p^oa od^ p^bann 

.odn nrnb 

by .01^^ pan by nnnnon mpid/n ntd/pn 

tuo nuid/n pn ^bniynn puid/n p^D 

punn N?an q 1 iid/?o (4 /tAy/, ) -b naatd/ antd/bn 

noid/n mna o^ . ,s oi^?n nuid/n'-n nbnn 
bnpa ,ybmn pann aniybn ia^o oa^A 
nr nuid/n pn ■•bnid/nn mid/n bid/ puid/nid/ 
punn pnyty bbm nn q.%0 "o ,odn nn 
nuid/n pd by pi moan p-'ban paA by 



52 





i p~\d jiMiin |nnD ni'onni ■jnwnn ni*iKwn is>o 



Dmiy anyonn nryun p'pnnmy nn xn ,k 
*py punn ninnii/ 'pnpi piti/ 1 ? nn* nnnn 
^?y punn nm7t> n*P7iAn miiy iiti/Nnn nnnn 
punn .mn-'on n 1 ? nmsn in ptvn nnnn 
2 n7nn 5yi -avn 1 nnnn *?y 
nNi ,q -n 1 nnn 'py punn n* pen .n 
^ap] p^? .-n 2 7177 'py ponn 

J 7 _ *gl . 

‘ *1 «! 


F _*?2 _*H) 

'2 _ 


& 


=>V, -V 2 =—- 


r 2 

kq k(-q) 


R t R 2 


= 2700 


&? 


1_ _1 

9 r i 


9x10 g 


= 2700 

1 1 

+ 


1,0.04 0.02; 


= 2700 


?1 =4xlO‘ 9 C = 4nC 


=>4 2 =-4xlO~ 9 C = -4nC 
nty in q x =4nC pun nnyn nnnn mpn .a 
mj^stwu nmp] TUi/ pn nnPn) mop 
p 1 ? .(2,700 V Nin p^rn oPM^ioiDn 


:y*nn Niniy nmnyn 

fP, = AQA V = 4 x 10" 9 x 2700 = 1.08 x 10~ 5 J 


V^y 'PN'^lUlDn ,1 7177 JIN DpnNn DN .7 
.odnjt 1 vby iyonn da p^i ,ODNrr 
ny 7 n^n - * ni'/n 7i77n 'py ‘pN'^iuiDn 
iD-'pn 2 7177 *?y g 2 iyonn p 1 ? , -2700 V 

^2-= -2700 
R 2 

_ -2700(0.02) _ 

^ <?2 ~ 9xl0 9 

= -6 x 10” 9 C = -6nC 


Dmnup'PN nr p*?nnn n’uyn nnnn mpn .n 
•py iyonn mnniy ny 2 7177 5n 1 7i77n 
onnop'PNn 7Don .~6nC n^nn 2 7177 

:Nin nnyK/ 


-6xl0~ 9 C 
-1.6xl0 -19 


= 3.75 xlO 10 elec 



iyonn ^\u mop nyn nn^inn nmnn .n 
^ nii/nn mii/n n'piynn nN^mn nxn 
yim 7Ai Dpi □•'■■id/Din Dmnup'pN .ni^nn 
, 1 pinn 'py onnu^ni ^nii/nn nnii/n 
□mums v nnr noon onmnNn Q'VKwm 
.(2 iDinn) nmnn ^\u nn^n im 
p'pni'/nn nne/n nyotj/nn ,mnnN oPnn 
pom 2 pnn ^?y +0 rxpn pon nnu^n 
□‘’ti/nra nNinnii/ 'D7 1 pnn “py -g 

iNnn 


-Q 

+ 

+Q 


~ + 



+ 



■ + 



+ 



+ 

'"F 

-► 


yAn 1 ? 7y iiyni ponn *?ii/ mupn p^nn .d 
pnn anyonn 'py yipii/n ■^ni'/nn ni7n ini*/ 
Pnu/nn mii/nii/ 7y .nnPn .DD^nn p'pinn 
nniy n^n 1 □'•niyinn onyonn ■ , 7’* 'py niiiin 

. £ 0 ’n^nn n7ti/5 mvDn 7Ai3m PniAD 

p'pinn pnn t?pii/n Pniynn nnii/n ,yntyn 

.ddn: 1 ? nntj/ 

Pniynn nniynty 7y n^ni mopn pin^n .a 
nnii/ n^n - * onid/inn onyonn 'py 7^nn 
m^nn •''pnii/nn rntp 1 ? nrrnn 7Aiim Pnm 
nvnoii/n pon nniDp* mn^n pnPn .jE^ 

17 1 nPn 5y ~cr -i 2 npn *?y +cr 

iD-'pnnK/ 

Ank\< j\ = 400 

=> |cr| = 3.53 x 10' 9 C/ m 2 = 3.53nC/ m 2 

=><j 2 =3.53nC/m 2 , iTj =-3.53nC/m 2 

7^n ,77nn 7mnn nnii/y nn^nn dn .7 

npiponp-'n nn7n mop .N^n mo^p 
mopn 1 ? D7iAfcy 7n7 ,7mnn ^>\u m'pip'pinn 
k 1 ? in 7mnn pnn E 0 ■’“pnii/nn mwn 
nmnn pnn Pnid/nn nnid/n bniA .Pio^n 1 ? 

inn 1 
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i pns ni'iin inn9 ni'imni ‘/nwra Jii^xe/n iso 


imm 1 tttd by punn ,m:rnn nnMb .a 



225x0,2 

9xl0 9 


= 5 x 10 -9 


C = 5nC 


:Min ,1 nnn by punn nnd/n pb 
=q[ — q-i = 5 nC- 20 nC - -15 nC 


:Min 2 nnn byi 

Ag 2 = -A^ = +15 nC 

.2 nnn bM 1 nnnn nnyid/ punn inn 
by ■‘nvnn punn ,crnnnn nid/ pa mn^nn .a 
pun vbM nnyid/ ,ynid/n .pp 1 nnn 
1 nnn bM 2 nnnn ray □mnupbMn pnn 

:*m annum 


N„ - 


A?i 


-15nC 


1.6x10“ 19 C 


= 9.375x10 


10 


mild/ 2 nnn by bMPimnn .m^nn nnMb .n 
,pb .225Vnmbn ,1 nnn by bMPiumb 
:Min nid/n nnnn by g 2 ponn 


, V'R ' 225 x 0.05 

?2= — 

= 1.25 x 10' 9 C = 1.25 nC 
2 tttd bM nnyid/ A# punnn pp nr pun 
mrn nnb iiyu n^n 2 in: .pnn .1 nnnn 
nnn by mnid/ punn riM poi dm .1 nnnb 
:bnpi, q 2 -n omiDn nid/ pn mn^nn nab 2 

<il +A ? 2 =?2 

=> # 2 +15nC = 1.25nC 

=> q 2 — — 13.75nC 



. (x = 2a) Dnyunn nid/ pn y^n^n mipin .m 

A nupinn .ninid/n nyiMinn yi rnnn .n 
y*An ninn B mipin .B mipm nnyb 
riM nmy nnnn ntd/Mn .rvbmopn mmnnb 
n^yi Minid/ ny ,UMnb bmnn Min B mi pm 
yi Min Dwm ,B- b bMnid/n C nmpo npAn 
nnnn -pid/nn 5 -m nnyb n^iMnn 
■ >4-n npAn nnpyb ny A nnyb nuiMnn 
pn nirnn piMn nn^y by nnnn nynnn 

.C -1 A nmpin 
rrbmopnn mn^nnn ,dti pn rpyon p by .a 



nnmy onyunn nipun ■pbnnnid/ mMn 
vr\ crnnnn m u\u prom ,nid/b nnM nnnn 
nnnn nid/Mn ,q\=~q 2 :vj ^P 3 ^bnum 
Min nnnn mpn bid/ P^bid/n nuipb nmnnn 
bid/ ovnn nuipb nmnnn nnnm ^bid/ 
-l pb'b mj Min q l pb .ovn Min nnnn mpn 

narn 


Min Kj nid/MD > V 2 -V l = 1980V :D' n pnn .n 
Min F 2 -i 1 mm nu byid/ bMPiuisn 
. 2 mm no byid/ bMPioisn 
^r-n 2 nro byid/ ■‘nrnn punn nM inui dm 
iD^pnn .-q n^m 1 mnn by punn rM 


kq { kq 2 _k(-q) k(+q) 


V, =^ + 

/?] x 


0.1 


+ 


0.5 


- ~8 kq 


kq 2 , Ag, *(+g) t k(-q) 


V 2 =^ + 

r 2 


x 0.2 0.5 

:bnpn V 2 -V x = 1980V nid/pn F 2 -i F, npi 
3kq-(-8kq) = 1980 V 
=> q = 2x10 s C 
=^> <?2 =+2xl 0” 8 C 


q x =-2x10" 8 C 


.1 mm bM 2 nron nny nmnupbMn .a 
ibiiAid/ “‘bPid/ pun nny nr -pbnnn 
nDon pb ,1 nrob 2 nnnn -2xlO' s C 
:Min innyid/ nmnupbMn 


-2xlQ" 8 

-1.6xl0“ 19 


-12.5xl0 10 


pun mnyn nnnn mpn mpun -pbnnn .i 
nmp] ■'nid/ pn) nnup pn 2xlO“ s C ibniAi v 
1980V-b nnid/ inpn □‘•bMPiuion id/nDni u 
:b nnid/id/ miny ypid/n Min pb .( 

W s = qAV = 2 x 10" 8 (1980) = 3.96 x 10 -5 J 


1 pno /34 npn pnno 

:bnpn ^ ^ :nid/pn id/nnid/i .m 




V,R X _ 900x0.2 
k ~ 9x 10 9 


= 2xl0 _8 C-20nC 
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i ni-yii inns ni'cmm ^nuro ni^Ne/n ido 


=> £z^l = + 2) lzi = _2 

X, X 2 

=> Xj = i / 3, => X 2 = -^ 

>x 2 =~l mipn .x l =£/3 mipin dk mu 
DmiDn on ik ,D^ii3Q D*»nti/ mniDn nty 
.nr hk nr o^unn dpk p 1 ? .iito im^ 

K fo?o , fc ( 4 ?o) 9feg 0 ^ 
® £13 2£/3 £ 

A mipinn .mnij/n n^iKnn yi mnn .a 
5 nnp]t> ny ^pivnn mi u mipi ny 1 ? 
pvDDt Kin mnn "py "pyion ‘pipii/n m:>n iito 
‘ piptyn niDn B mipin ■nnK .nrpnnn 
p 1 ? .mT'nnn ivpd “tad yiiDn mnn ‘py ‘pyinn 
nrrnnni'/ pon .OKn"p ‘pmnn mnn 
.5 rnipn ntopnn mnn nPn-'opnn 
Kin 5 mipin nK my mnn h'/kd .h^kd 
nnpn myAi n^yi Kin^ ny ^Kn 1 ? ■pmnn 
y3 Kin awn ,8-*? ^KOtyn , C-a induy 
noiKnn yi Kin £-m ,B my 1 ? nyiKra 
nynnn .^-n myAnn im^y ny ^4 my^? 
mirnn piKT lyrnn nn^y ‘py mnn 


mnn my nmiKn tiepk/ pirn \um\m .i 
:5-i y4 nmpin'■nii /vt myiinn 

U B + = ^ + &KA 


kWh | M 4 t ?o) 

£/3 21/3 


+ i'« v L i = 


fc? 0 go , M 4 go) 
^/2 f/2 


+ 0 


1 0kq[ 


12 = xw^ 0 

2 m v max 


= ±go- 


'2*_ 


9 Ago _ jgo 

£ l 


'tw yi nmiKn tutk/ pinn tynniin .n 
nnpi K-*n C ii^kd ,C-i A nmpin 
x-n C nmpin mp'n poi .myAin nm^yn 

^npn 

U c + ~ U a + ^£T 

Agpgo , %.( 4 g(l) _ *<?„<?„ | Ag„(4<r/„) 

x (^-x) in in 


ir mimn m'/n 1 ? mn ‘py .5 mi pin. ^n 
-i A nmpin ya nmiKn mmi'/ pinn nryn 

\B 

^1 + ^ATl = ^2 + E k1 


+i mv L* 


I 2 A-g 2 + kq 2 ' 

+ 0 = 

'kq^ + k£_^ 

[a 3a ^ 


y 2a 2a j 


4 kq 2 kq* 


3a 


a 


+ t /m; max 


^ mv L* = 


kq 2 
3a 




|_2^ 

3ma 


mnnn C nnpin pnm hk x-n poi .i 
ninety pinT td/nnii/n ,x = 0 nnpn K^nin 
:C-i nnipan^TA 1 ? n^AniKn 

^1 + &K1 ~U 2 + E k 2 


kq 2 kq 2 ^ 
3a y 


X 

ft 

V a 


+ 0 = 


t kq 


2 ^ 


4a —x 


+ 0 


3a 


kq 2 ( 

4a-x + x) 

X 

(4a -x) 

1 


=> 4x(4a - x) = 12a 2 
=> 16ax - 4x 2 = 12a 2 
x 2 - 4ax + 3a 2 = 0 
=> (x - a) (x - 3a) = 0 

irinDn .x 2 =a-i x 1 =3a mmnD nid/ ’pnp] 
. C mipib> x 2 = a 



mnn ‘py bipii/n ■•'pnii/nn niDn it mipn .k 
-t x = 0-n ir mipi pnnn poi dk .odk Kin 
:*?Tp] ,Kin D^inn nKinnty ■•dd ,x 


qn go 4qo 



*(g»)(go) 

J2 


fc(g 0 )(4g 0 ) 

(^-x) 2 



= 4 
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i p-iD jipjjh inns nrimm 'jnwm m'wwn "ido 


.mmnn 

,kq 2 =mgyl \\u 'k cpyoD i]b:rpi *in xn 
mg (2y o ) + ^ + 0 = mg y' + ^ 

2 y 0 y 

2-5 y 0 =y '+4 
y 

2.5y 0 y'= y' 2 + y 2 0 


2 y' 2 - 5y 0 y’ + 2y\ = 0 

(2y'-y 0 )(y'-2y 0 )=0 

pmnn .y'=0.5y 0 in >>,' = 2^ :p5 

0.5.y 0 Nin ^iG’rnn 

nbnpnn mnn bty mbmopnn nrvnnn .1 
niD it nnpib byn -*3 ,bpiynn ’•tib/ mipn 
~ijyp bm non ■'DbD mnn by byiDid/ iniDn 
pbi ,nbyn ^DbD pby ^yioii/ '■bni'/nn mDnn 
■nn* .bibonn bid/ nr yopn n^iNnn y] mnn 
mDnn ini’ 1 pp niyyD miDn no it mi pH 
.noixnD yi mnm pbnid/nn 


™g(2y 0 ) + 
mg(2y 0 ) + 


:bnp:i mniNn nmy/ pinn .n 

kq 2 kq 2 . 2 

-+ 0 = mgy 0 +-+ i m v max 


2y, 


y 0 


mg)?l mgyl , 2 

it 2 ' =++ 2 mv L 

2 Vo y 0 


2.5gy 0 =2gy 0 +±v^ x 

=> V max = 



Nin nmion mipn ■‘bni'/nn bN^ioinn .n 
mmN.n n* Nomn bna 

nnpiD -jyon nm^ mbnid/nn mbN^ioiDn 
. J/C^n V?nid/nn bN^ioiDn nrn 1 .it 
. V-d mmom "obn" n^npi it nmm 
nid/pn ‘•T* by pro ^bnid/nn mtd/n .n 
:"?Dp] pb . E = -AV / Ax 


-40 

0 <x <lm 

0 

1 < x < 2m 

40 

2 < x < 4m 

-20 

4 < x <6m 


_. Hi , 4^r 0 2 lOfop 
x (f-x) i 

=> l(l-x) + 4x^ = 10x(^ - x) 

l 2 - lx + Mx = 1 O^x -1 Ox 2 
10x 2 -7^x + ^ 2 -0 

li±^A9f -AQt 1 

=> Xi 0 = - 

1,2 20 

=> Xj = 0.5^, x 2 = 0.2£ 

pnnnD nN^mn ,C mipm n^yi mnn pb 
mnirnn nyiDra yi mnn .x = 0-n x = 0.2^ 
.x = 0.2^-i x = 0.5^ :nmp3n tie/ pn 



bnpi pom bid/ pid/Nnn pinn ■■d by .k 

:bpid/nn mid/ mipn 



^^0 



:D^Dn rnmon mbyiD pnnnn mnn by .n 
^bnid/nn niDn ,non ■'DbD mg~i mon niD 
non ■'DbD p^byn mnn n 1 by rby byDinid/ 
lnr'Did/ N ‘•bnnnn niDm ,kq 2 / yl Ninid/ 

. N = mg + -?r- iD^prinE/ ")D ,nbyn ^DbD 
n^n) —~ = mg :da □■‘vnniy in nn 

yl 


N - mg + 



= mg + mg = 2mg 


:bnpi ,('x 


iQ^pnn ,mAm^n mn' , i^/ pin by .a 

(^g,l + ^e,l ) + ^k\ - (Pmg ,2 + U e ,2 ) + EjC 2 

mb^^ioiDn n^mNn ^n U 1 wkd 
mniNn N^n U e -1 ,n‘ , 3T , yo'*DnAn 

ntyn inni .mbnid/nn n^b^^ioiDn 

n^i^ao^iAn JT'bN^ioiDn nmi^b oin^n 
:bDpn pnnnn mnn roinn 

mg (2 Jo ) + + 0 = OTgv' + 

2^o ^ 

nty ■'TDnn pn ■'bnTnn pnmn ^in y* nty^D 
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i pis m-ya inns ni'ouni ‘inu/ro. Jll^NWn 190 


V ■ — ± 
min a 


[0°*-+ 1 

|80(l.6xl0* 19 ) 

1 i 

9.11xl0’ 31 


= ±3.75xl0 6 m/s 

.'b'bwn inroD. 

3i3y3 mmNn tittb/ pim tynnii/] .n 
:x = 2m-i x = 4m yuvnop^Nn 
9 e (^-^) = i'” e ^-im e v 2 2 
=> (-e)[(-40)-(40)] = k m A -o 


=> v 2 = ±„ 


160J = + 160(l.6xl0- 19 ) 




9.11x10 


-31 


= ±5.3xl0 6 nV s 


sb'bwn imm imi 1*3 da 

.i 

A U = U 1 -U x =q e {V 2 -V,) = 

= -e(40-0)V = -40eV = 

= -40 (l .6 x 10“ 19 ) = -6.4 x 10~ 18 J 



.K 



■pr*33 iron nbn mm3 miy bw ‘piptt/n ni3n 
■.D^pnnw -p ,x b\u 'b'bwn 


mi!/n jin nxnnn N3n niA37nn «pA 
:mpmn bvj rvupnm ^nu/nn 


50 

40 

30 

20 

10 

0 

-10 

-20 

-30 

-40 

-50 


E(V/m) 



.A 

bn Tim bK'ximDn y: inup^Nn (1) 
■ynup 1 ?* "nnii/3 on p 1 ? ,ni3A ^n^iuid 
b\u 'b'bwn -jiPDn yin Kin x = 3m rmpi3 

.T*Sin 

-3 m^rpopn rmmn 1 ? vad ynup^Nn (2) 
Ty nyi3p niTnm ywnn □b'/m ,x = 2m 
□mm ^N'SHUiDnii/ iimn ,x = lm mipib 

.ynp nr 

x = 3m y3 mA73Nn mrrty pim wnnm (3) 

: x = 2 in -i 

= U 2 +\m e vl 

=> q e V y +\m e vl - q e V 2 + \m e v\ 

^><le{ V l- V 2)=2 m e V t-2 m e V l 

(-e)[0-40] = 4 We v^ x -0 

80^ = + lso(l.6xlO- 19 ) = 
m. “V 9.11xl0“ 31 



= +3.75xl0 6 — 
s 

yirm y] inup^Nn •’d ^I'/n imon imi 

rmpa 1 ? y"ArY? ^or* vnup^Nrud/ ^d .i 
x = 4m mi pib yA^tv 333 n ,x = 2m 
mixm -pu/nn ni n Did/n -o ,odn nn^nm 
:!?3p] p 1 ?. x = 2 m mipm 33y^? 

7 e (^~ K 2 )4 m « V 2-i m A ! 
= > (- e )[0-(-40)] = 0-lm e v 2 in 
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1 ,-ns jii-ya inns xii'cmm ■jnwni niVe/n 190 


ynn pp*?nmy Mn myniynn .nmMn:L 
. x = 0-n rv'mopnn inirnn 1 ? 
mn-'iy pin by noonnn mnM nty:* 
□■pnn yi’ponn 'n piM'piy mKn .nnnMn 
nrnpn rpmM 1 ? vm ,E k +U~ constant 


w' nniy mpm ^nnpn py kt pp'pnn *?iy 
py t>\y rv^n&ynn rv^Mmunn nnnM 1 ? 
n^Mmimn nnnMniy bbm .''brrrn 
:'T ^>y nilm pp^nn ^iy rr'pniynn 

kqQ 


U = - 2 


7 


2 . 2 

<3 + X 


Minfcy ,nr non ^fcy ^n-nnn pyniy 'pzipD 
Min nnnn niy?o Min ,{U <0) 'b'b\u 


\u ' ir nnpn p 1 ? ,x = 0n nmp nn pbrrvn 
.■‘‘mopn py murpn m-nM^ 
pp'pnn biy nnnMn ninety pi nn kynntyi (3) 
nnpn Xj = 0.75a n'pnnnn nnp] -pn 


:x 2 rpynn nnayn 

"*" E K \ = &2 + &K2 

2-Jt q M +0= 2 fc /;^ g + o 

yja 2 +(0.75af ^ja 2 +xl 

=> ^Ja 2 + x 2 = ^ja 2 + (0.75a)" 

=> x 2 = (0.75a) 2 

=> x 2 = +^(0.75a) 2 = ±0.75a 

.x 2 = -0.75a n^iyn tn^on Dnnn 


nnpinn nnnnn yub ^nnn ppbnn (4) 
ynnn (nynp m 1 ?) nsnMnn (0.75a, 0) 
nn^nnb y^n Miniy ny x m *?iy ■‘± ,, ?tyn 
,ir nnp] inM 1 ? .(0,0) nnpn n-^nnpn 
x n* ^ly ■•‘r^iyn innn yn 1 ? -ptynn ppbnn 
nnpn n^yy i nnny 1 ? ny nuiMnn ‘nM 
n^iMna inn Min pn nnM 1 ? . (-0.75a,0) 

n^n-'Dpn nmnn 1 ? nny yn m nmn innn 
PP^nn ir nnp] inM 1 ? .(0,0) nnpn 
x m ^ly nrnn pma nuiMnn yn 1 ? piynn 
. (0.75a,0) nnpn rvyn nyyi Miniy “ty 
.mrnn idim:i nnyy by nnnn ir nynn 
mirnn nynn Mn ppbnn nynn ,-mpn 
.(-0.75a,0)-i (0.75a,0) mnp]n in 


£3 

II 

o 


SF X = -2Fj cos nr = 

_ J kqQ 1 

X 

^a 2 +x 2 ^ 

Wa 2 ±x 2 


^W-TT^ 

(a +x ] 


-2 kqQx 

(2 2 

(a + x J 

i'np] iMon 


mpnn .a 

£F(x = 0) = 0 
SF(x —> ±oo) = 0 


,x>0 uyMO 'b'b\u Min tnpiyn nnn .i 
piMn iMnn Mnn pan ,x<0 niyMD mm 


:x 'piy n^piiDD 'piptyn niDn dm thd^m 



nnp] in nnnxn nn-*iy pinn wrmm (1) 
:x = 0nnp3m nbnnnn 

2 _jN 1£ +0=2 Mzglg + i wv 2 

y a 2 + (0.75a) 2 a 


kqQ = 2 k qQ , i 

,25a a 2 


W = mM 


=> V = ± 


lo.8kqQ 


a V mci 

.mtyn myn nr ^vo 'py miy 1 ? niyDM (2) 
^>y byiDn ^ipiyn niDn nn 1 ? ,mnyM“in 
-n mynn "i^nnn -' l ?- ,, ?iy Min pp^nn 
niyyi Min pn nnM 1 ?! .x^O- 1 ? ny x = 0.75a 
,x = 0 ly nbiiMnn yi pp^nn ,im bD .nrn 
ywrm Min ir nnp] niy Miniy nnM 1 ?! 
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i pi d jii-ia |nri9 ini'imni *7nwna Jii^Nvyn ido 


a„ = o 


a y=dr = 


1.6xlO” 17 N 


m e 9.11x10 kg 


= 1.75xl0 13 m/ s' 


:D' n prm .n 


*=/+v=v 

• y = X + >/ + 2 fl / 2 = 2 a / 2 

it*] .t = xlv n :^npnn miK/Nnn n*nii/nnn 


^ipdi nmti/n n^nid/nn 


_H*I 


y=jo(x/v 0 ) 2 = 


.n'poiD n^nti/n 

□Lti/n 1 ? mn ^?y .^ 5 =2xl0 _3 m :D v, pnn .a 
npi'Pby ,/ g ,i nTn DTi P 
nnpan \>k A mipsnn van!? □‘onop^N 1 ? 
y B = 2xl0~ 3 m ra«n 't ‘py n^n ,B 


y mv nxnii/nD. 


2xl0' 3 =i(l.75xl0 13 );; 


f 5 =1.51x10 s 


^=v 0 ? g =10 6 (l.51xl0" 8 ) = 
= 0.0151m = 1.51cm 


:^np3 }KDn 


T*n m^nnrui/ d. 1 ? d^*? k/-» 'pd cmp 
,nTD rntiUDnn N->n oi^nn I'm iionon 
pmnn mniD n^yD.nn rmi3n itd n^n 
in ,-ai "?\u idioh ,rrmiiU3nnn ‘pd D^yn) 

.(n^ND 

□i^nn im iiumon ya ^rrj'nn pnnnn 
tv nty ym ‘pnpnn m^nnn n'pnnn 
nn^n .w nnr hit™ orOnn yp!?i yujnDb 

:D' r *pnn y3nn 

OT i , V P l +0 = ( m p + " ! He)“ 


V +0 = ( m p +m He)“ 

"Vpl +0 = ( OT p + 4 w p)“ 


iN-'n nomii/nn nrrnnnK/ *PnpD it nNni'/nn 

(1) w = 0.2v pl 

■ v P i =6xl0 4 m/s iwkd 

ii^nn yD. mx^Nn mn-*ty pmn ^vj ixn 
nnpnn □vv^ nn ^ ixri? Ti^nnnn 

: l ?np3 ^jr^nn pmn 1 ? 

U\ + -^Al “ ^2 + -^A2 

=> 0 + T' m n v l\ = + >% e )« 2 


i*v£i 


= + ?K + 4^)(0.2v„, ) 2 


0.4m„v;, = 


v Bx = 10 m/ s 

V By = %+V == 

= 0 + (1.75 x 10 13 )(1.51 x 10~ 8 ) = 

= 2.6425 xlQ 5 m/s 

=> v# = ^v 2 Bx + v 2 ^ = 1.034xl0 6 nVs 

tan =v Sj ,/v Ar = 0.264 =>a 5 =14.8° 

rv^nTnn ncrnsn nn^n .n 
pin onN^-* fin mtd/DNnn cmnup'pNn 
D' , 3Tiup l ?^n nnnyty niTnnn N^n mmbn 
□‘•■'pnn .yppyn m^n "?\u C n^pnn d-'n^v 
l?om x c = 0.08m ,t c =t B = 1.51xl0~ 8 s 

:^ap3 


*C =V min*C 


Xnin 


t c 1.51x10 


= 5.3 xlO 6 m/ s 


ke 2 9xl0 9 (l.6xl(T 19 ) 2 

°- 2m p v l 0.2(l.672xl0' 27 )(6xl0 4 y 


= 1.9x10 m = 1.9 A 


.(□■nuoJUN) A = 10 10 m iuskd 


iD^prin .k 


F = 0 


^=?^=(-1.6xl0- 19 )(-10 2 ) = 


= 1.6xl0“ 17 N 


^xd v "pyn mwn jin wD.'an Id. 1 ? ww 
. y -n t 1 ^ iipd^ iron Ninii/ 

^npi 1JS!DD 
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1 jnD ni-ia inns JII'UJAm tawna Til*190 


nkypa mind/ 

^-F 2 =-^(y,- 72 ) = 

= -(-145.76)[0.003 -(-0.003)] = 0.87 V 
■ V X >V 2 n^prinw □"‘Nia pan 

.i 

v fo = v 0 =8xl0 6 m/s 

V + V = 

= 0 + (2.56 x 10 13 )(1.25 x 10“ 8 ) = 

= 320,000 m/ s 

=> v B = ijv^+v^ = 8.0064 X10 6 m! s 
tan a B = v By / v Bx = 0.04 
=> a B ~ 2.3° 

.n 

5y pm 5 bx ^(-n nyiinn pr (1) 
nrpnnm mnu/n xb x-k/ prom ,t = x/v 0x 

nyian yaw 5ap:i ,d v, dk/ ‘‘D ivn^nnnn 
■’D pp mrrfrn niy pa o'naup^Nn 
pp r prm v g> , =a Y t-\u bbm .rnruyn (2) 

.□'•■‘Diy ■‘D pp V 5>; p5 ,D V, 3K/ ''D 

13’N a y -\u pton .y„=\a/ B :D”pnn (3) 
pp y B -\u !?api ,o^w ”*d pp .ronum 

.4 **D 


■'mo ‘•niy may x m* pvaa nuiNrin a^aa .n 
iron ywDw own ,odn *m □pp'pnn 
icppnn .y proa *m 'xipi'/n 



- // - 

F P 

_ eE 


a /> 

a py 

m p 

m p 



— n — 

F 

a 

_ 2 eE 

eE 

~ Q ay ~ 

m 

a 

4 m p 

2 m p 

=> 

a n 

— = 2 










puiaon nbn*n pnpn <pyon ■’d ^?y .a 
D v *pnn -\Db ,a-n pp'pn n^i^nn 2 ■o 
D^nr pa orrn fin aiyia 1 ? nun ^y . t < t a 

niypa \unr\m nbx 

y=/*+y4+2 a / = 2 a / 


:D^pnn .1 

v Cy = v By = 2.6425 x 10 5 m/ s 
v cx = v m in = 5.3 x 10 6 m/ s 


tan a c = 



Cx 


2.6425 xl0 5 m/s 
5.3xl0 6 m/ s 


:pan 

0.05 


=* a c = 2.85° 



x tu proa □'maup’PNn nn'nn a’oa .x 
. v 0 =8xl0 6 m/s-5 mw Nim mniyn ir* 

IIMDIQ 


x _ 0,1 

~~Vq~ 8x10 6 


1.25x10~ 8 s 


^■ynn P “vs* proa .a 
P = P 0 + V o/ + 2 a y t2 “ 0 + 0 + 2 a y t2 
-\u n^pnn t-t AB - 1.25xl0“ 8 s aiy*a 
iananNn riNniyna a^D .y = y B = 0,002m 

i^apai 

0.002 = (l .25 x 1 O' 8 / 

=t> a y = 2.56x10 13 m/s 2 

:5np: pur: t>K/ un/n pinn’ d 1 ? utv iyn 

a = h. = = 

y ™ e m e m e 

ip 1 ?! 

-pF 

-- = 2.56xl0 13 ml s 2 

m e 

(2.56xl0 13 )(9.11xl0 -31 ) 

^ Ey= UxliF 9 = 

= -145.76— 

c 

p-raa pian ^,a p5 ^apnniy nae/.a 

. E x - 0 pina . y a* 1 ^ 5^ on 

F = £tf = (l45.76)(0.006) -0.87V .A 

^x .aia^n ^waDOionn pian naid/nE/ pvan 
.matn ‘p^^uiDa xxm 1 nt>\y *?ap] ,-pmn 
'7* by (p^on ^la) nt ^pyo aina 1 ? ]m 
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i ,-7 id ni'iia inn9 Jii'imni *7nwna ni'iNt'in hdo 


tjt p =j2 


1 piD/44 inno 

a pp'pn my □'•■'pnn .m 


«,=° 

2eis 

a _ ja_ _-- 


m a 4 m p 2 m p 


Min nmnMn nMUK/nn £ h 1 ? □'•i'/ 
j T»y ^ti/ iivdii piDn Minty yiron 

innyid/ p nmrn my ini’n ^mn “pyn 
nr Min in'pyn ni^n tyxmn ir*M a pp'pn 
in 1 ] nr -po ^>y .Ay = 5cm imy D v ‘pnmy 
:v 0 my -‘‘piropnn -pyn dm nu/nt> 


Ay = 


0-v, 


_ 


-v, 


0 7 


2 a 2{eE/2m p ) 


= 0.05 


v o,= I- 


eEEy 


m. 


(1.6 x 10~ 19 )(-10 4 )(0.05) 


1.672x10 


-27 


= 2.18xl0 5 m/s 


^ s in^ m ax = ~ = 


v v 2.18x10“ 


= 0.3645 


v 6x10“ 

=>^=21.38° 

x 5 D.ii/rt? nm 6y .j> 5 =-0.01m :D' r, pnn .n 
:(^) 1? 'pm v4-n pm dm cmp nu/m , 

X/? — v 0 y*AB + 2“ 

nii/MD 

e_E (l.6xl0-‘ 9 )(-10 4 ) 

2m p ~ 2(l.672x1 O' 27 ) 

= -4.78x10“ m/ s 

:^>np]i y'm nMinym 

-0.01 = 2.18xl0 5 l /4e +i(-4.78xl0 u )i; 


a y = 


! 2 
1 AB 


P AB - 9.12 x 10“ 7 t AB - 4.18 x 10^ 14 = 0 


=> t AB =9.55x10 7 s 


:^npD -|MDn 


\d = \a v t 2 



:^npn d! 2 


:6npi ]MDn 



.’m tvd -'d'p nn a/a= 1/2 man hj/md 

LL p 

.y 

:o v 'pnn (1) 

x P = v p t p 

X a= V Ja 


X. 


Jp'p J P 


x a /jo. ( a 'll 


:o v, pnn nyo (2) 


~ m v 2 =4 -m v 2 

2 p p 2 a a 


2 m p V l = 2 ( 4m p Va => V p= 2v a 


:6^p] p 1 ? 


x =v t 

P P P 

X c= V Ja 

^5l = V, =2 ^ 


X, 


V Ja 




= 4i 


Vy=yty +a y t = a y t .1 

:5np] nr ’dP 


v = a t 
yp p p 

^ya 

~ V a P*P 

v at 

ya a a 


( a y< > 


\ a «)V«) 


_(2) (v2 

□‘‘D'^yonn niM^ira ut'/nni'/ni'o dmti 
.a p la a =2--\t p lt a =\lj2 :crn-npn 
:D v, pnn l ? 7 ns x p -x a :D v *pnn l ? nm ^?y .n 

v p t p =vj a => —= -^ = V2 

V t 

a p 

:'n yyon nMyinn nti/nnti/n ik/md 
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i pis ni<io inns ni'omii ‘rnwna ni'wti/n nso 


x B = (v 0 cos P)t AB = 

= (6 xio 5 cos21.38)(9.55 xlO" 7 ) = 0.533m 

.a 

v Bx =v 0x - 6xl0 5 cos21.38 = 5.587 x 10 5 m/s 

V By= V 0y+ a y t AB = 

= 6 x 10 5 sin 21.38 - 4.78 x 10" (9.55 x 10' 7 ) = 
= -2.38xlO s m/s 


iPnpii i?on 

v B =/( 5.587 x 10 5 ) 2 + (-2.38 x 10 s f = 

= 6.07xl0 5 m/s 

„ -2.38 xlO 5 

tan B r = - r = -0.426 

5.587 x10 s 


=> P B = -23.07° 
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